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PREFACE 



This manual contains information to aid in the on-site maintenance of CONTROL 
DATA® CG617-A/B Display Terminal. The CC617-A Display Terminal, also known 
as QSE 1 8330, is part of a remote terminal subsystem configured for use by Ticketron* 
The CC617-A is an entity, in that it consists of a terminal controller with a fixed 
firmware program, a cathode-ray tube display, a power supply, and an operator 
keyboard. The CC6T7-B Display Terminal offers versatility in its application. For 
the CC617-B to function as a display terminal, it must be mated with a program 
memory module containing a fi rmware program, and an operator keyboard. These 
aspects of the display terminal are tailored to the application in which the CC617-B 
is to be used and are considered to be separate equipment. For these reasons, 
reference in this manual to the overall operating characteristics of the CC617-B are 
limited in nature. The only specific reference of this type, is to the Ticketron 
application of the CC617-B in areas where the subject matter pertaining to the 
exclusively Ticketron-used CC617-A happens to be the same ds that of the Ticketron 
application of CC617-B. 



The portion of this manual that is of primary importance during on-site repair is 
section 6, Maintenance. This section contains diagnostic decision logic tables to 
aid in isolating a fault, and associated corrective procedures. Generally a modular 
removal and replacement approach is employed in these procedures which dictates 
that once a fault is isolated to a module, that module is replaced with a new one. 
The defective module normally then is sent to a repair center for corrective action. 



The corrective procedures also provide information on various component level 
replacements that may be performed on site. This maintenance approach requires 
that the si te maintain spa re modules and certain miscellaneous components to facil- 
itate on-site repair. The suggested on-site spare parts list is contained at the end 
of section 7, Parts Data. 



If the need arises for more detailed information on a basic display terminal module 
(such as that required for repair center repair work), refer to the applicable hard- 
ware maintenance manual. The following list defines their titles and publication 
numbers. 
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Title Publication Number 

STIC Module . 62961100 

+ 5-volt Regulotor • ...... . ... ........... . 62960700 

Processor AAodule ..... . . . . . . . ..... . . . . . . . .... 62960000 

Async l/F-2 Module .... . . ...... ............ . . 62960300 

Display/Keyboarcl l/F Module ...... . ... ...... . . . . 62969300 

Power Supply . • . . • . . * • . . . * . ... . . . . ........ . 62969500 

Video Display Module . . . . . ... . . ... ............ 62961800 

Maintenance Panel .... . . ..... . . . . . . . ...... . . . 62960500 

RAM Memory Module Applicable to CC617-A only) . . , . , 62960100 

ROM Memory AAodufe (applicable to CC617-A only) ..... 62960200 

RAM/ROM Memory Module (applicable to CC617-B only) , . 62984900 

Keyboard (applicable to CG617--A or Ticketron 

application of CC617-B onFy) . . . .... \ . ^. ... . . ^ . 62969700 



These manuals may be ordered f^^ 

Cpntror Data Corporation 
Technicai Publications Department 
2401 North Fairview Avenue 
St. Paul, Minnesota 55113 

Additionally, in the case of CC617-B, a manual supporting the on-site maintenance 
of the keyboard used in the application Is initially shipped with the equipment. The 
same is true if an internal modem module is inciuded in the application. Although 
not listed, additional copies of these manuals also may be ordered from the 
preceding address. 
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GENERAL DESCRIPTION 



1 



Due fo fheir differences in configuration makeup, the first portion of this section 
contains a separate overall description for the two models of the display terminal • 
Following each overall description is a series of paragraphs which describes the 
major assemblies/modules of that model. At the rear of the section is a listing of 
data pertaining to their physical, electrical, and environmental characteristics. 

CC617-A DISPLAY TERMINAL 

The CC617-A Display Terminal, which is also known as QSE 18330, is part of a 
remote terminal subsystem configured for use by Ticketron. The CC617-A is the 
main controlling unit of this subsystem and is in itself, an entity, in that it consists 
of a terminal controller, a cathode-ray tube (crt) display, a power supply, and an 
operator keyboard . These elements of the subsystem are the only ones that are 
specifically covered by this manual. The other elements of the subsystem include 
the units briefly described below. A block diagram of the subsystem is shown in 
figure 1-1 . 

• Ticket printer controller — contains power, control logic, and inter- 
face electronics for the ticket printer, an optional matrix printer, and 
a modem. 

• Ticket printer — contains the basic printing mechanism for printing 
tickets. 

• Optional matrix printer — contains the basic printing mechanism for 
printing administrative data. 

The subsystem, of which CC617-A is a part, interacts with the higher-level Ticketron 
processing system via common carrier facilities (telephone lines), and the terminal 
operator via keyboard input. Ticket information that is displayed on the crt can be 
printed by the ticket printer under control of the operator. The subsystem also allows 
for the addition of a matrix printer for printing administrative data. Communications 
between the subsystem and the higher-level processor are asynchronous and normally 
are at a data transfer rate of 1200 bits per second (1200 baud rate). The data transfer 
rate of the CC617-A is from 150 to 9600 bits per second, with the rate being switch- 
selected to match that used in the communications. The maximum cable lengths of 
the interface connections between CC617-A and the other units of the subsystem are 
defined in figure 1-1. As noted in the figure, the modem associated with the sub- 
system must comply to the requirements of El A standard RS-232-C. A listing of the 
interface signals and their pin assignments to the interface connectors of the display 
terminal are contained in appendix A. 
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Figure 1-1 • Tickeiron Terminal Subsystem Employing CC617-A 



The outward appearance of CC61 7-A is shown in figure 1-2. Its operator keyboard, 
which is specifically designed for entering ticket selling data, contains 86 keys with 
a keylock switch for operational security. Initially, the keylock switch must be 
unlocked with a key and set to either the ON or MGT (management) position before 
data can be entered and displayed on the crt, via the keyboard. To the right of the 
crt screen is a maintenance panel containing 16 indicators that show the operating 
and communication status of the terminal, along with the INTENSITY control for 
the crt. Also contained on the maintenance panel are 10 control switches that are 
hidden from the operator behind a removable cover . These switches are only for 
use during checkout and maintenance of the terminal. Located at the rear of the 
display terminal (refer to figure 1-2), is its primary circuit breaker, a 9- foot a c 
power cord, and connectors for making the interface connections to the subsystem 
modem and ticket printer controller* The primary circuit breaker provides primary 
(ac input power) and secondary (power supply) power overload protection for the 
terminal and also serves as its on/off switch. Amperage rating of the primary circuit 
breaker is 3.5 amperes. 
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Figure 1-2. CC617-A Display Terminal 
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The following paragraphs describe the major assembi ies/modules of CC617-A. Except 

for the keyboard these modules are located within the cabinet of CC617-"A^ as shown 
in figure 1-3, Major features inherent to these modules include the following; 

• A 12-inch (diagonal measurement) crt with video drive circuitry that has 

a program-generated blinking underline cursor and can show programmable 
blink, blank, dim, and inverse video fields. 

• Symbol generation circuitry that can generate 96 standard ASCII charac- 
ters and 16 special characters. The dot matrix patterns and associated 
codes for these characters are contained in appendix B. 

• Display refresh memory (random-access memory). 

• Memory for applications program storage (random-access memory). 

• A fixed firmware program stored in a redd-only memory that causes the 
display terminal to perform an initial self-test, a checksum routine, and 
an autoload of the applications program. 

• Control circuitry for interfacing the display terminal to a modem and to 
a ticket printer controller. 

• Program-generated selection of display format — 40 characters by 6 lines, 
40 characters by 12 lines, 80 characters by 12 lines, or 80 characters by 
24 lines. 



CRT MONITOR 

The basic function of the crt monitor is to display alphanumeric video information 
on the crt screen. It consists of a crt and associated video drive circuits mounted 
on a printed-circuit (PC) board. This unit interfaces with the display/keyboard 
logic board which furnishes the video and sweep signals. The vertical sweep frequency 
is 60 Hz; horizontal sweep frequency is 15.8 kHz . The crt screen is approximately 
8 inches high and 10-1/2 inches wide (12 inches diagonal), and uses a nominal raster 
area of 8 inches wide by 5-1/4 inches high. 

POWER SUPPLY 

The power supply module is a solid-state supply that uses a transformer output to 
produce unregulated +20- V dc, -20-V dc, and 20-V ac. Regulated voltages of 
-5-V dc, +12-V dc, and -12-V dc are also provided. Major physical features of 
the power supply are a transformer assembly, capacitor board, regulated board, and 
a bridge rectifier. 
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Figure 1-3. Infernal Modules of CC6 17- A 

LOGIC CHASSIS 

The logic chassis is designed fo house eight standard 60-pak PC modules and two 
voltage regulator modules. It contains a PC backpanel for interconnecting the 
modules, A total of seven PC logic modules and two 5-volt dc regulators are used 
in CC617-A. These are described in the following paragraphs. 



* Special Timing and Interrupt Control 
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+5--V dc Regulator Modules 



Two regulator modules are used and provide regulated +5-V dc power to the various 
logic modules contained in the logic chassis. They derive their output from the 
unregulated +20-V dc produced by the power supply module. Each 5- volt regulator 
module can provide up to 10 amperes current. 

2K Read-Only Memory Module (ROM) 

This module contains the firmware program sequences which allow the display terminal 
to perform qn initial self-^test (quicklook), RAM checksum, and autoload from the 
higher- level processor (HLP). These program sequences require 2K bytes of ROM 
memory. 

4K Random-Access Memory Modules (RAM) 

Two RAM modules are used and contain the temporary type memory necessary for 
control ware programs, tables, device buffers, and display refresh of the crt. A 
total of 8K of RAM is provided for these purposes. 

Processor Module 

This module is an 8-bit-per-byte microprocessor that interfaces with and controls the 
functions of all the other logic modules in the logic chassis. It governs the operation 
of the display terminal by retrieving and executing program instructions stored in the 
ROM and RAM modules. Included in its responsibilities is the control of access to 
the RAM for the entry or retrieval of data. Impending communications from other 
logic modules to the processor module are handled through the use of interrupts. 

Async l/F-2 Module 

This module allows the processor to communicate with the higher-level processor 
via an RS-232-C compatible asynchronous communications link. This module has 
two ports; each port has the following capabilities: 

• RS-232-C signal levels 

• 8-bit character frame with one start bit and one stop bit 
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• Half-duplex line control 

• Swifch-selecfable baud rate (150, 300, 600, 1200, 1800, 2400, 4800, 
and 9600 baud) plus a variable frequency select 

This module also transfers parallel data bidirectionally between the processor module 
and the serial data communication port, generates and checks parity, generates 
interrupts, and provides status to the processor module. 

Special Timing and Interrupt Control (STIC) Module 

This module provides the following functions: 

• Monitoring of interrupts for the processor module 

• Basic timing for the async l/F-2 module 

• Monitoring of RAM modules for parity error condition 

• Maintenance panel interface 

• Sound alarm input 

• Switch-selection of the site address of the display terminal 

• Master clear/autoload control 

Display/Keyboard Interface Module 

This module provides a dual interface with the crt display monitor and the keyboard. 
The display portion of this module obtains data directly from RAM and generates 
video signals to the crt display. The keyboard portion of the module interfaces the 
keyboard to the Data bus. Data is received from the keyboard in 8-bit parallel 
format with a Data Ready signal. The Data Ready causes an interrupt to the processor 
module to allow the keyboard input to be entered into memory. 

Sound Alarm 

A sound alarm is located on the bottom of the logic chassis. The alarm is under 
software (programmable) control via the STIC module. When activated, the alarm 
generates a frequency of 2900 ±500 Hz at a sound level of 68 to 80 decibels. 
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KEYBOARD 



The keyboard Is a detachable, table top data Input device containing 86 nonlocking, 
momentary- con to ct , magnetic-reed-type key switches. When a key is pressed, it 
generates an 8-bit code (unique to the key position) and a Data Ready signal . This 
information is sent to the display/keyboard interface module via a 2-foot cable con- 
necting the keyboard to the keyboard connector of the display terminal. This con- 
nector is located at the bottom right front of the display terminal. 

The keyboard assembly also contains a three-position keylock switch to indicate 
OFF, ON, and MGT (management) modes. The switch position cannot be changed 
without the insertion of a key. Status bits are provided to the keyboard interface 
logic indicating the position of th is switch. The ON and MGT positions control 
power application to the ticket printer controller. 

CC617-B DISPLAY TERMINAL 

The module configuration of the CC617-B Display Terminal allows for versatility in 
its application. Its configuration consists of a terminal controller that contains no 
memory and consequently no fixed firmware program, along with a crt display and 
a power supply. It differs from the CC617-A, in that it must be mated with an 
operator keyboard and a program memory module to function as a display terminal . 
The program memory module contains both ROM and RAM type memory, with the 
ROM having a fixed firmware program stored in it. The firmware program dictates 
the functional characteristics of the host display terminal . For the sake of versatility, 
the keyboard and the program memory modules are considered separate equipment. 
For these reasons, reference to them or to the characteristics that they introduce to 
the display terminal are mode in a limited manner in this manual. The only specific 
reference to the Ticketron application of CC617-B is in areas where the subject 
matter pertaining to the exclusively-Ticketron-used CC617-A happens to be the 
same as that of the Ticketron application of CC617-B. In the areas where this con- 
dition exists, the fact is noted. 

A block diagram of CC617-B is shown in figure 1-4. The CC617-B has provisions 
for interfacing with a printer (in the case of the Ticketron application, a ticket 
printer controller), and can either interface with an external modem or host an 
optional modem module in its logic chassis. The cable lengths for these interface 
connections and that of the keyboard module used in the application, are as follows: 

• Display terminal to printer — 10 feet maximum 

• Display terminal to external modem — 50 feet maximum 

• Display terminal to keyboard module — 2.5 feet maximum 
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Figure 1-4. Module Block Diagram of CC617-B Display Terminal 
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The GC617-B interacts with a higher-level processor via common carrier facilities 
(telephone lines), and a terminal operator via keyboard input. Data received from 
either of these sources can be displayed on its crt and depending upon the applica- 
tion, may also be printed on an associated printer. Its communications with the 
higher-level processor are asynchronous and may be in either half-duplex or full- 
duplex mode. The modem associated with the display terminal must comply to the 
requirements of EIA standard RS-232-C, and depending upon system requirements, 
may be either the half-duplex, 2-wire or full-duplex, 4-wire variety. 

The printer that may be associated with the display terminal must also be an asyn- 
chronous communication device with interface characteristics that meet RS-'232-C 
requirements. In addition, depending upon the application, the printer may have 
provisions for handling a Keylock In/Keylock Out signal connection to control the 
application of power to it for security purposes. When used in an application such 
as Ticketron, the electrical condition of the Keylock In and Keylock Out signal 
lines from the display terminal are dependent upon what position a keylock switch 
is in on the keyboard module. When the keylock switch is in the ON or MOT (man- 
agement) position, these signal lines are electrically connected and a voltage of 
between +18 to +23 V dc flows through them. When the keylock switch is in the 
OFF position, these signal lines are electrically disconnected and only the Keylock 
In signal line has voltage on it. A listing of the interface signals and their pin 
assignments to the interface connectors of the display terminal are contained in 
appendix A. 

The outward appearance of CC617-B is shown in figure 1-5. The keyboard module 
used in the application connects to the display terminal via the interface connector 
located at the bottom right front of the terminal . (In the Ticketron application, the 
keyboard module is the same as that described in the CC617-A portion of this sec- 
tion.) To the right of the crt screen is a maintenance panel containing 16 indicators 
that show the operating and communication status of the terminal, along with the 
INTENSITY control for the crt. Also contained on the maintenance panel are 
10 control switches that are hidden from the operator behind a removable cover. 
These switches are for use only during checkout and maintenance of the terminal . 

Located at the rear of the display terminal, refer to figure 1-5, is the primary circuit 
breaker, 9-foot ac power cord, and connectors for making the interface connections 
to an associated printer and an external modem. If the optional modem module is 
employed in the application in lieu of an external modem, the communications 
telephone cable is connected to the terminal block located above the modem con- 
nector. The primary circuit breaker provides primary (ac input power) and secondary 
(power supply) power overload protection for the terminal and also serves as its on/ 
off switch. Amperage rating of the primary circuit breaker is 3.5 amperes. 
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Figure 1-5. CC617-B Display Terminal 
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The infernal layout of CC617-B is shown in figure 1-6. Locations of the major 
modules are pointed out in the figure along with the location of the program memory 
module associated with the application, and the location reserved for the optional 
modem module. Versions of the program memory module designed for use with 
CC617-B consist of a single PC board that contains both ROM and RAM memory 
along with circuitry that interfaces the memory with the display terminal shared bus. 
The two card connectors of card location 03 in the logic chassis, where the program 
memory module is inserted, provide all the necessary power and signal connections 
for th is interface. Pin assignments of the interface connections pertaining to the 
program memory module are shown in the interconnection diagrams contained in 
section 5, Diagrams. 

Stored within the ROM, of the program memory module, is a fixed firmware program 
that is application oriented and dictates the functional characteristics of the display 
terminal . The RAM provides the temporary memory necessary for storage of display 
refresh data and for storage of the applications program that is loaded into the RAM 
from a higher- level processor during display terminal initialization. Only one pro- 
gram memory module can be used in a display terminal . The storage capacity of 
the ROM and RAM are as follows: 

• ROM - — up to 6144 8-bit words made up of 1024 8-bit word increments, 
with the actual capacity dependent on the requirements of the firmware 
program used in the application. (In the Ticketron application, 2048 
8-bit words of storage are provided for this purpose.) 

• RAM — 8192 by 9 bits, with the 9 bits representing 8 bits of data 
accompanied with an internally generated and internally checked parity 
bit (8K of 8-bit word storage). 

There are three versions of an optional single PC board modem module that can be 
used in the application of CC617-B. As shown in figure 1-6, the location in the 
logic chassis reserved for the insertion of a modem module Is card location 09. The 
two card connectors in this location provide all the interface connections that are 
required between the modem module and the communications telephone line (fastened 
to the terminal block at the rear of the display terminal) and between the modem 
module and modem interface and power circuitry of the display terminal . There are 
provisions for making individual pin connections between the modem module version 
part number 51912400 and a data coupler with a handset such as the Bell System CBS 
Data Coupler, via the top card connector. All of the interface connections and pin 
assignments pertaining to the modem module are shown in the interconnection dia- 
grams contained in section 5. 
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Figure 1-6. Internal Layout of CC617-B 
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All three versions of the modem module have similarities in that all can operate in 
either point-to-point or multipoint communication arrangements and each meet the 
requirements of EIA standard RS-232-C for asynchronous modems. Also, each version 
employs the phase-coherent frequency shift keying type of modulation/demodulation. 
Other particulars concerning the three versions of the module are as follows: 

• CDC part number 5191 2400 — has a receive/transmit data transfer rate 
of from 0 to 1200 bits per second on switched-network communication 
lines or up to 1800 bits per second on leased communication lines. It 
can be configurated in either full-duplex, 4-wire or half-duplex, 2-wire 
fashion and can service a data coupler with a handset. The data coupler 
and handset may be part of either a Bell System CDT or CBS Data Access 
Arrangement. 

• CDC part number 51912402 — has a receive/transmit data transfer rate 
of from 0 to 1200 bits per second on leased communication I ines configured 
in full-duplex, 4-wire fashion. 

• CDC part number 51912403 — has the same capabilities as that given 
for part number 51912402. The only difference between the two versions 
is that part number 51912403 can provide its own regulation of power 
voltage, which in this case is not used. 

The major modules within the configuration of CC617-B are described in the text 
which follows. Many of the features inherent to these modules add to the appi ication 
versatil ity of CC617-B in that they are either switch-selectable or firmware/applica- 
tions program-selectable. Features in this category include the following: 

• Switch selectability of communications baud or data transfer rate (150, 
300, 600, 1200, 1800, 2400, 4800, or 9600 plus a variable frequency 
select). 

• Firmware program selectability of data character lengths in communications 
(5, 6, 7, or 8 data bits). 

• Firmware program selectability of the number of stop bits that follow a data 
character in communications (1 or 2 stop bits, or a possible 1 .5 stop bits if 
a 5-bit data character length is being used). 

• Firmware program selectabi I ity of the type of parity that is used in com- 
munications (odd, even, or none). 

• F irmware/ app I i cat ions program selectability of the display format that is 
used by the display terminal (40 characters by 6 lines, 40 characters by 
12 lines, 80 characters by 12 lines, or 80 characters by 24 lines). 

• Firmware/applications program generation of a blinking underl ine cursor, 
with no restriction as to how many can be displayed simultaneously. 
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Other major features inherent to these modules include the following: 

• 12- inch (diagonal measurement) crt with video drive circuitry that can 
show programmable blink, blank, dim, and inverse video fields. 

• Symbol generation circuitry that can generate 96 standard ASCII characters 
and 16 special characters. The dot matrix patterns and associated codes 
for these characters are contained in appendix B. 

• Control circuitry for interfacing the display terminal to a modem and a 
printer device with the rate of communications on each interface not 
necessarily being identical . (This would require that the switch-selected 
baud rate previously mentioned, which exists on each interface, would 
be set accordingly.) 

CRT MONITOR 

The basic function of the crt monitor is to display alphanumeric video information 
on the crt screen. It consists of a crt and associated video drive circuits mounted 
on a printed-circuit (PC) board. This unit interfaces with the display/keyboard 
logic board which furnishes the video and sweep signals. The vertical sweep fre- 
quency is 60 Hz; horizontal sweep frequency is 15.8 kHz. The crt screen is approxi- 
mately 8 inches high and 10-1/2 inches wide (12 inches diagonal), and uses a nominal 
raster area of 8 inches wide by 5-1/4 inches high . 

POWER SUPPLY MODULE 

The power supply module is a solid-state supply that uses a transformer output to 
produce unregulated +20-V dc, -20-V dc and 20-V ac. Regulated voltages of 
-5-V dc, +12-V dc, and -12-V dc are also provided. Major physical features of 
the power supply are a transformer assembly, capacitor board , regulator board, and 
a bridge rectifier. 

R 1 1? — ^ S V 

LOGIC CHASSIS Y^^LLt iaJ - /9 

The logic chassis is designed to house eight standard 60-pak PC modules and two 
voltage regulator modules. It contains a PC backpanel for interconnecting the 
modules. In its use in CC617-B, a total of six PC modules and one voltage regulator 
module may be housed. This includes the program memory module used in the appli- 
cation, the optional modem module, and the four PC modules that are part of the 
CC617-B configuration. A brief description of the latter four PC modules and of 
the regulator module are contained in the paragraphs that follow. 

kti^ - Clu i^jt Log. iL 
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+5" Volt dc Regulator Module 



This module provides regulated +5-V dc power to the other modules housed in the 
logic chassis. It derives its output from the unregulated +20-V dc produced by the 
power supply module • The maximum output current provided is 10 amperes. 

Processor Module 

This module is an 8-bit-per-byte microprocessor that interfaces with, and controls 
the functions of all the other PC modules housed in the logic chassis. It governs 
the operation of the display terminal by retrieving and executing program instructions 
stored in the ROM and RAM of the applications program memory module. Included 
in its responsibilities is the control of access to the RAM for the entry or retrieval of 
data. Impending communications from other PC modules to the processor module are 
handled through the use of interrupts. 

Async l/F-2 Module 

As its name implies, this module contains two separate asynchronous communication 
interfaces or ports. One of its ports is connected to the external or internal modem 
associated with the display terminal, and the other is connected to the interface 
connector of the display terminal intended for use by an associated printer. Through 
these ports it performs all the receive and transmit functions of the display terminal 
which are under control of the processor module. The switch selectability feature 
of the baud or data transfer rate of communications is provided by two sets of rocker 
switches that are located on this module, one set of switches for each port. The 
functions performed by this module include the following: 

• Converts serial data received from the modem or printer to parallel data 
acceptable for handling by the processor module during receive operations 
and vice versa during transmit operations. 

• Checks received data characters for the type of parity (odd, even, or 
none) that the firmware program of the application dictates, and adds 
the appropriate parity bit to data characters that are to be transmitted. 

• Checks received serial data for the framing and length that the firmware 
program of the application dictates, and accordingly generates the framing 
of data characters to be transmitted. The framing of a data character 
consists of: a start bit, the data character (5, 6, 7, or 8 data bits in 
length), the parity bit (if any), and 1 or 2 stop bits (or a possible 1.5 stop 
bits if a 5-bit data character length is being used). 

• Generates interrupts to the processor module when a firmware program 
preselected interrupt condition occurs. 
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Special Timing and Interrupt- Control (STIC) Module 



This module provides the following functions: 

• Monitoring of interrupts for the processor module 

• Basic timing for the async l/F-2 module 

• Monitoring of program memory module for RAM parity errors 

• Maintenance panel interface 

• Sound alarm input 

• Switch-selection of the site address of the display terminal 

• Master clear/autoload control for performing display terminal initialization 

Display/Keyboard Interface Module 

This module provides a dual interface with the crt display monitor and the keyboard 
module used in the application. The display portion of this module obtains data 
directly from the RAM of the program memory module and generates video signals 
to the crt display. The keyboard portion of the module interfaces the keyboard 
module to the processor module. Data is received from the keyboard in 8-bit par- 
allel form accompanied with d Data Ready signal. The Data Ready causes an inter- 
rupt to the processor module to allow the keyboard input to be entered into the RAM 
of the program memory module. 

Sound Alarm 

A sound alarm is located on the bottom of the logic chassis. The alarm is under 
software (programmable) control via the STIC module. When activated, the alarm 
generates a frequency of 2900 ±500 Hz at a sound level of 68 to 80 decibels. 

PHYSICAL, ELECTRICAL, AND ENVIRONMENTAL CHARACTERISTICS 

Following are the physical, electrical, and environmental characteristics for each 
model of the display terminal . 
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PHYSICAL CHARACTERISTICS 



The dimensions and weight of the display terminal are: 

• CC617-A (minus its keyboard) 

• CC617-B (in its entirety) 

Height: 15.7 in 

Width: 21.4 in 

Depth: 13.85 in 

Weight: 60 jb 

• Keyboard (applicable to CC617-A only) 

Height: 4.2 in 

Width: 21.65 in 

Depth: 9.25 in 

Weight: 7.5 lb 

ELECTRICAL CHARACTERISTICS 

The electrical power requirements for both models are: 

Voltage: 115»Vac±10% 
Phase: Single 

Frequency: 59 - 60.6 Hz, 60 Hz nominal 
Current: 1.5 A, nominal 

ENVIRONMENTAL CHARACTERISTICS 

The environmental characteristics for both models are: 

Operating Temperature: 50^ to 95^F 

Operating Maximum Temperature Change: 18^F per hour 
Operating Maximum Altitude above Sea Level: 10 000 ft 
Storage Temperature: -40^ to 158^F 
Storage Relative Humidity: 5 to 95% noncondensing 
Storage Maximum Altitude above Sea Level: 10 000 ft 
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This section describes the basic keyboard functions, keyboard data codes, communi- 
cation status indicators, and the display terminal initialization (firmware) program 
that applies to the Ticketron application of CC617-B and to the exclusively-Ticketron- 
used CC617-A. Due to the nearly unlimited variety of applications in which the 
CC617-B Display Terminal can be used, similar information pertaining to other 
applications is not provided. The only exception is the description of the status 
indicators on the display terminal maintenance panel which applies to other 
applications. 



KEYBOARD MODULE (TICKETRON APPLICATION ONLY) 

The keyboard module, figure 2-1 , provides the means for data entry into the com- 
puterized transaction system. The function of the keylock switch and basic functions 
of the individual keys are listed in table 2-1 . Specific software functions of these 
keys are controlled by Ticketron, and therefore are not described in this manual. 
The hexadecimal key codes assigned to each of the 86 keys on the keyboard and 
the keycap colors and legends are listed in table 2-2. 
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Figure 2-1 . Keyboard Layout (Ticketron Application Only) 
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TABLE 2-1. KEYBOARD CONTROLS (TICKETRON APPLICATION ONLY) 



NAME 


TYPE 


FUNCTION 


OFF/ON/MGT 


Three- Position Keylock Switch 


Controls power application to the ticket 
printer controller and establishes the 
operating mode of the terminal. 


OFF 




When in OFF position, no power is supplied 
to the ticket printer electronics. Power to 
the display logic and memory remains on, 
keeping programs and stored data intact . 
Generates Status bits: 2^ = 0, 2^ = 0. 


ON 




When in ON position, terminal is in normol 
operating state. Power is supplied to all 
devices controlled by the keylock switch. 
Generates Status bits: 2^ = 0, 2^ = 1 . 


MGT 




Software-controlled function. Generates 
status bits: 2^-1, 2"^ = 1 . 


Data Entry Keys 


Pushbutton Keysw itches 


Data entry keys are grouped into two clusters 
which permit operator input of alphabetic and 
numeric data. 


Alphabetic 




The alphabetic keys consist of A through Z, 
space, and symbols, + and - . 

Following depression of field key DATE, 
alphabetic keys K through T translate and 
enter as MON, TUES, WED, THURS, 
FRI, SAT, SUN, WKDAY, TODAY, and 
TOMOR (tomorrow), respectively. 


Numeric 




The numeric keys consist of 0 through 9 
una syiTiuois / ana 

Following depression of field key DATE, 
the numeric keys I through 9, *, 0, and 
/ translate and enter as months JAN 
through DEC respectively. 


Field Keys 


Pushbutton Keyswitches 


The field keys include EVENT, DATE, 
LOCATION, TICKETS, MODIFIER, 
SECT (section), ROW, BOX, and SEAT. 
These keys are used to facilitate the 
desired ticket transaction. 


Control Keys 


Pushbutton Keyswitches 


Control keys are CLEAR, SET, BACK 
FIELD, CLEAR FIELD, NEXT FIELD, 
PRESET 1 through PRESET 7, LAST, 
and TRANSMIT. 
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TABLE 2-1. KEYBOARD CONTROLS (TICKETRON APPLICATION ONLY) CONTD 



NAME 


TYPE 


FUNCTION 


CLEAR 




Pressing CLEAR clears out the present transaction and 
resets the starting mask on the crt screen. 


SET 




Pressing SET permits the use of preset keys PRESET 1 
through PRESET 7 and LAST to direct the storage of 
keyboard data. 


BACK FIELD 




Pressing BACK FIELD repositions the cursor to the 
beginning of the field. Data within the field is not 
modified. 


CLEAR FIELD 




Pressing CLEAR FIELD clears the data in the field at 
which cursor is positioned. The cursor is returned to 
the beginning of that field. 


NEXT FIELD 




Pressing NEXT FIELD positions the cursor to the begin- 
ning of the next field on the display screen. 


Preset Keys 
PRESET 1 
through 
PRESET 7 
-and LAST 


Pushbutton Keyswitches 


The preset keys, PRESET 1 through PRESET 7 and LAST, 
are used to direct the storage of transaction data. 


TRANSMIT 


Pushbutton Keyswitch 


Pressing TRANSMIT sends all data previously entered on 
the current transaction to the central computer. 


Self-Defined 
Field Keys 


Pushbutton Keyswitches 


The self-defined field keys are grouped into two clusters 
containing PERF 1 through PERF 5 performance keys and 
INQ (inquiry), BUY, and BUY ALT (buy alternate) 
instruction keys. 


PERF 1 
through 
PERF 5 




These keys are used to select any one of up to five 
performances on the same date. 


INQ 
BUY 

BUY ALT 




The instruction keys instruct the computer to perform 
inquiry, buy, or buy alternate actions upon other data 
in the request. 


SPECIAL 


Pushbutton Keyswitch 


The special function key (SPECIAL) provides for the 
entry of fields for special types of transactions not 
defined on the keyboard, but under program control. 
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TABLE 2-2. KEY CODES AND LEGENDS (TICKETRON APPLICATION ONLV) 



CODE 
(HEX) 


LEGEND 


COLOR 




LEGEND 


COLOR 


COut 
(MCA) 


LEGEND 


COLOR 


01* 




DluCK 






Gray 




i 1 

u 


v^ray 


02* 




DlQCK 


9A 


PRirF 9 R 


Gray 




V 


Gray 


03* 




DiaCK 


Z.D 


PRirF C 


Gray 




VA/ 
W 


Gray 


04* 




piaCK 




PRirF 4 n 


Gray 


RA 


y 

A 


Gray 


05* 




DiacK 




PRirF *? F 


Gray 


cc 


V 
Y 


Gray 


06 


MOT RtPURT 


Gray 


OC 


PRirF f\ FRONT 
ri\ 1 \^ c o r i\v-/ 1 N 1 


Gray 


DO 


yriKiF 

A.\JrAL 


Gray 


07 


SECT 


t5lue 




PDirF 7 


Gray 


R7 
0/ 


• 


Gray 


08 


ROW 


Blue 


oU 


DDir P fi u 
rKIV^t 0 li 


Gray 


Do 




Gray 


09 


BOX 


Blue 


1 


DDI^C O 1 


Gray 


oy 


+ 


Gray 


OA 


SEAT 


n 1 

Blue 


32 


J 


Gray 


5A 




Gray 


OB** 






33* * 






5B** 






oc** 






34** 




Dlue 


5C** 






OD 


EVENT 


n 1 

Blue 


35 


LOCATION 


5D 


MODIFIER 


n t 

Blue 


OE** 






36** 






5E** 






OF 


JAN 1 


Blue 




11 II 7 

JUL / 


Riii«i 
Diue 


5F* 






10 


FEB 2 


Blue 


OO 


AUvj o 


Dlue 


60** 






11 


MAR 3 


Blue 


or 


C CD O 


Diue 


61** 






12** 












62** 






13 


PRESET 1 


Light Blue 


OD 


DDCCCT 0 


1 inkf Rli lA 

Liynr Diue 


AO** 
OO 






14 


PRESET 0 


Light Blue 


OV^ 


DPFCFT 7 
rKCoCI / 


1 mkf Rii lA 
Liginr Diue 


A A * * 






15* 




Black 


On 


M O IN l\ 


Gray 


AC 
OD 


1 c A n 

CLEAR 


Gray 


16* 




Black 


oc 
ot 


Tt lEC 1 CCT 

1 UCD Ltrl 


Gray 


AA 

66 


C CT 

SET 


Gray 


17* 




nil 

Black 


oc 
or 


WtU M 


Gray 


67** 




18* 




n 1 1 

Black 


40 


TLil IDC Kl 

1 riUKo N 


Gray 


68** 






19* 




nil 

Black 


41 


CDI f\ 

rKI O 


Gray 


69** 






lA 


PERF 1 


Blue 


AO 


C AT D 

oAl r 


Gray 


6A 


SPACE 


Gray 


IB 


PERF 2 


D i ^ 

Blue 


AO. 

4o 


CI iKi r\ 


Gray 


6B** 




IC 


PERF 3 


Blue 


A A 
44 


VYI\L;AY KlOnI 


Gray 


A/^ 

6C 


— _D KCV CTC 1 n 

"*^dAL.I\ rlCLU 


Gray 


ID 


PERF 4 


Dlue 


40 


1 Vj U A Y J 


Gray 


OU 


1 C A D C 1 C 1 r\ 

CLcAR rIcLD 


Gray 


IE 


rcKr D 


Dlue 




TOKAHR T 


Gray 


AF 
OC 


-*.KI CYT PIP 1 n 

^INCAI rICLU 


Gray 


IF** 












Or 




20* * 






4o 






/U 






21 


HAT C 


Dlue 




1 IV^In C 1 D 


Blue 


71 
/ 1 


CDPr*l A 1 

orCv^lAL 


blue 


22 * * 






4A** 






72** 






23 


A DD A 

ArK 4 


Dlue 


*rD 


nrT * 


Blue 


7*? 


1 Kl rv 
IINw 


Kea 


24 


MAY 5 


Blue 


4C 


NOV 0 


Blue 


74 


BUY 


Red 


25 


JUN 6 


Blue 


4D 


DEC / 


Blue 


75 


BUY ALT 


Red 


26** 






4E** 






76** 






27 


PRESET 2 


Light Blue 


4F 


PRESET 4 


Light Blue 


77** 






28 


PRESET 6 


Light Blue 


50 


LAST 


Light Blue 


78 


TRANSMIT 


Red 



* Black keys are uninscribed and have no legends. 
** These key codes are unassigned and unused. 
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MAINTENANCE PANEL STATUS INDICATORS 



The terminal and communication status indicators located on the maintenance panel 
of the display are described in table 2-3. All are light-emitting diode (LED) 
indicators. 



TABLE 2-3. STATUS INDICATORS 



NAME 


FUNCTION 


ON 

RDY 
(Ready) 




Indicates program execution has started. 


AC TV 
(Active) 




Indicates that the terminal has been polled at least once 
since the start of program execution. 


AMI Kt\M 

(Transmit 
Request) 


Indicates a transmit request when operator presses TRANSMIT 
key. Extinguishes immediately before the terminal sends its 
message to the central computer. 


TRAN PROG 
OTransaction 
In Progress) 


Indicates a transaction in progress Immediately after terminal 
response to a poll. Stays on until terminal completes all of 
Its output response and becomes ready to accept a new request 
from the keyboard. 


COMMERR 
(Communication 
E rror) 


Indicates a communication error. 


CD 

(Carrier Detect) 


Indicates that the modem is receiving a Carrier signal from 
the central computer. 


RD 

(Receive Data) 


Indicates that data signals are being received from the 
central computer. 


MPE 

(Memory Parity 
Error) 


Indicates detection of a memory (RAM) parity error. It 
can only be cleared by a power on or manual reset. 


RTS 

(Request to Send) 


Indicates that the terminal Is about to transmit data. 


CTS 

(Clear to Send) 


Indicates that the modem is ready for data transmission. 


TD 

(Transmit Data) 


Indicates that the data signals are being transmitted to the 
central computer. 
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DISPLAY TERMINAL INITIALIZATION (TICKETRON APPLICATION ONLY) 



Display terminal initializafion is accomplished through use of a ROM resident firm- 
ware program that contains a quicklook diagnostic^ a loader (autoload), and a 
checksum routine. These are described briefly in the following paragraphs. Refer 
to appendix C of this manual for a detailed description. 

The normal sequence for terminal initialization is to apply power to the display 
terminal with maintenance panel switches 0 through 7 in the logical 0 position (left). 
It is assumed that the higher-level processor has available all pages of the applica- 
tions to be loaded into the terminal's RAM memory. Then when power is applied, 
the quicklook diagnostic will automatically sequence through quicklook tests 001 
through 005. These tests check the basic operation of the display terminal hardware 
before loading the applications program. Tests performed are: 

• ROM checksum test (test 001) 

• RAM memory test (test 002) 

• GPU command test (test 003) 

m Asynchronous communications channel test (test 004) 

m CRT display test (test 005) 

Upon the successful completion of these tests, the autoload program is automatically 
initiated to load the applications program. The applications program stored in the 
higher-level processor is divided into pages. The first page is a load page con- 
taining a page table that describes each program page available from the higher- 
level processor. The autoload program requests the load page and loads this page 
into page 1 of terminal memory. Then, using the load page as a table, the auto- 
load program requests and loads all pages of program 1. When program 1 has been 
successfully loaded, the autoload jumps to the start of program 1 for execution. 

During the quicklook-autoload sequence, the crt provides a visual indication of 
the tests and load operations being performed. A code is displayed in inverse video 
at the upper- 1 eft comer of the crt. This white block of data is termed a micro- 
display. When executing a quicklook test, the microdisplay will contain a T 
followed by the test number. For example, TOO! for quicklook test 1. During 
autoload the microdisplay will contain an L followed by the reference designation 
of the program page being loaded. For example, LOOl for the loading of a program 
page having the reference designation of 001. 
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If a quicklook error occurs, or if the autoload cannot be loaded successfully, the 
sequence halts and the microdisplay will show an X following the test or reference 
designation number displayed. For example, TOOIX or L002X, etc.* Manual 
intervention is then required to reinitiate the quicklook-autoload sequence, such 
as reapplying terminal power or toggling the RESET switch. The EXECUTE switch 
can be used to perform a reload of a program page following an L — X error. Refer 
to procedure CRT! contained in section 6, Maintenance, of this manual for additional 
corrective information. 



An exception is quicklook test 003, in which no X is displayed following the T003. 
A program load of a nonexistent page will cause a display of P X. 
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INSTALLATION AND CHECKOUT 



3 



This section describes the crating, uncrating, installation, and checkout procedures 
for the display terminaL For similar information on other equipments that may be 
contained in the terminal subsystem, refer to the applicable hardware maintenance 
manual for the equipment. Should any difficulty arise, refer to section 6, Mainte- 
nance, of this manual for troubleshooting and corrective maintenance procedures. 

Before proceeding to the procedures in this section, make note of the precautions 
that follow. 



MPS CIRCUIT HANDLING PRECAUTIONS 

The display terminal contains a number of PC boards that have MOS (metal-oxide 
semiconductor) integrated circuits on them. The MOS circuits are susceptible to 
irreparable damage if they are exposed to excessive static electricity, and thus 
require special handling. To expedite this, the safest practice to develop is to 
adhere to the following precautions at all times when handling any of the PC boards. 

• Never insert, install, remove, replace, or otherwise connect/disconnect 
any circuit(s) within the terminal subsystem with primary power applied 
to any of the cabinets and/or equipments within the subsystem. Power 
off for the cabinet being worked on is not sufficient. An interface 
adapter module, powered within another cabinet, may be supplying 
signals to the logic chassis of the cabinet in which you are installing/ 
removing a MOS circuit. This may be sufficient to damage the MOS 
circuits upon initial contact with the powered circuit. 



WARNING 

When observing static grounding precautions, do 
not touch powered-on electrical equipment and 
chassis frame at the same time. 

• Before touching, grasping, or handling any circuit, connector, cable, 
or logic chassis backpanel always touch hand(s) to an exposed portion 
of the associated chass is frame to equalize potentials (bleed off any 
possible static charge from your hands onto the ground- 1 eve I chassis). 
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m Especially in dry ambient air, any movement may cause static electricity 
buildup due to friction. In the case of shuffling one's feet across a dry 
carpet, such damage may be quite high and may easily jump from a cable 
connector being held onto the pins being mated to. This could damage 
the MOS circuits within the equipment. Thus, the chassis frame must 
always be touched immediately before connecting any cable to it. 

• When removing, replacing, or otherwise handling any assembly/module 
which contains MOS circuits, do not touch circuit paths or conductors 
if at all possible. Do not carry a MOS circuit assembly across a room 
while touching its circuits. 

• When a module is out of its chassis, if it is to lay somewhere where it 
may be touched, if it is to be carried to some other location, or if it is 

to be shipped, the module should be wrapped in static protective material, 
such as aluminum foil. 

CRATING 

The required materials and crating procedures to be followed when preparing the 
display terminal for shipment are shown in figure 3-1 . Use only approved materials 
to protect- against shipping damage. To obtain proper materials, contact the nearest 
CDC representative or: 

Control Data Corporation 

Corporate Traffic 
8100 34th Avenue South 
Minneapolis, Minnesota 55440 

If the need arises to ship one of the modules of the display terminal in for repair, 
use the same packing material and carton that held its replacement. As mentioned 
under MOS Circuit Handling Precautions, special care must be exercised when 
packing a module that contains MOS circuits. 

UNCRATING 

To un crate the display terminal, refer to figure 3-1 and perform the following: 

1) Open top of exterior container and lift cables secured in end frame 
slits of packaging material. 

2) Lift top flaps of end frames and remove keyboard. 

3) Remove the two "T" blocks interlocked in the end frames. 

4) Remove display with end frames attached from the exterior container. 

5) Remove the end frames and any remaining packaging material from the 
display. 

6) Inspect the display and keyboard for any shipping damage. 
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MATERIALS REQUIRED QTY CDC PART NO. 

END FRAME CUSHIONING 2 41035801 
3" WHITE REINFORCED 

BOX SEALING TAPE A/R 

EXTERIOR CONTAINER | 41035802 



NOTES: 

1) INTERLOCK FOAM BASE LEGS WITH END FRAMES 

2) PLACE END FRAMES WITH BASE LEGS ON DISPLAY 

3) PLACE DISPLAY WITH END FRAMES INTO CONTAINER 

4) INTERLOCK "t" BLOCKS WITH END FRAMES 



5) LIFT TOP FLAPS ON END FRAMES AND INSTALL 
KEYBOARD WITH KEYS FACING DOWN 

6) SECURE CABLES IN END FRAME SLITS AS SHOWN 

7) CLOSE AND SEAL CONTAINER WITH 3" WHITE 
REINFORCED BOX SEALING TAPE 



KEYBOARD 




END FRAME (2) 



"t" block (2) 



BASE LEG (4) 



RIOR 
TAINER 



Figure 3-1. Display Terminal Packaging 
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INSTALLATION 



The following paragraphs describe the installation instructions for the display ter- 
minal . All procedures referenced in the instructions are contained in section 6 of 
this manual . An index is provided at the end of section 6 which lists the page 
numbers for the various procedures, 

1) Move the display terminal to the desired location and make sure there 
are no obstructions that will interfere with the air intake and exhaust 
vents of the display terminal cabinet. 

CAUTION 

Do not lift the unit by the cabinet hood. 

2) Remove cabinet hood by unscrewing two mounting screws in rear of 
cabinet hood, see figure 3-2, and sliding hood back and up. 

3) Check that all PC boards are in their proper chassis location and that 
they are seated securely. The card placement for the CC617-A is shown 
in figure 3-3, while the card placement for CC617-B is shown in fig- 




Figure 3-2. Cabinet Hood Removal 
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CAUTION 

TURN POWER OFF PRIOR 
TO REMOVAL OR 
INSERTION OF PC CARDS 
OR CONNECTORS 

ALL L.E.D.'S WILL BE 
ILLUMINATED UNDER 
NORMAL OPERATION J 



VARIABLE FREQ SELECT 
(BASI C CYCLE' 0.5m«) 
0.5 ms 



(STIC) 
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IN TIME 
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ADDRESS 




0 
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tnm 1 01 




0 


0 


1200 ' 




2" 
2IO 
29 




0 


1 


1 


600 1 






0 


1 


0 


300 1 




28 




0 


0 


1 


150 1 








0 


0 


0 


VAR 1 


^ DEPRESSED- 0 


03 




04 


05 


06 



/^/e»/<bSCREEN 
/YY'V SIZE 
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Figure 3-3. CC617-A Display Terminal Card Placemenf 
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Figure 3-4. CC617-B Display Terminal Card Placement 
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4) Check that all internal cables are connected correctly and seated securely. 
Refer to figure 3-5. 

5) Set the internal switches on the display terminal PC boards per the 
following. Refer to figure 3-3 or 3-4 for switch locations and arrange- 
ment. Additional information on switch settings is contained in the PC 
board descriptions in section 4, Theory of Operation, of this manual. 

a) STIC module — Chassis location 07. The top eight switches are 

used to establish a variable baud rate frequency input to theasync l/F-2 
module. Under most circumstances, communications take place at a 
rate that can be matched by one of the fixed baud rate switch selections 
(150, 300, 600, 1200, 2400, 4800, and 9600) available on the 
async l/F-2 module, thus making the position of these eight variable 
frequency switches meaningless. If the rate of communications cannot 
be matched by one of the fixed baud rate settings, refer to section 4 
and determine the required setting of the variable frequency switches 
for your situation. 

Site address selection is established by the other 16 switches located 
on the STIC module. The middle group of switches on the board is for 
the upper 8 bits of the site address and the bottom group of switches is 
for the lower 8 bits of the address . The 2^ bit for each group is the 
lowest switch position. Pressing a switch down nearest the board edge 
enables a 0 for that address bit. Obtain the required site address from 
the customer . 

b) Async l/F-2 module — Chassis location 08. The communication 
baud rate selection for the modem interface connections (port A) and 
the ticket printer controller or associated printer (port B) Is established 
by six switches located on the async l/F-2 module. As shown in fig- 
ure 3-3 or 3-4, the top three-switch segment of the group is for port A 
and the bottom three-switch segment is for port B. Pressing a switch 
down nearest the board edge places a 0 in that position of that segment. 
If the rate of communications for a port cannot be matched by one of 
the fixed baud rate switch selections, the switches of that segment 
must be set to the variable frequency selection (all pressed down nearest 
board edge) with the eight variable frequency switches of the STIC 
module set appropriately. 
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LI 










L2 






(YOKE) 











BRIDGE 
RECT 




VIDEO MONITOR 
PC ASSY 



X 



-6 



MAINTENANCE PANEL ASSY (G) 



KEYLOCK 



INTENSITY 
CONTROL 
ASSY 



DPI DJl 

C3 



REGULATOR 
BOARD 
ASSY 



TRANSFORMER 
ASS.Y 



eCP2 
CP2 



AC ENTRY ASSY (C) 



1 



LOGIC 
CHASSIS 
ASSY (A) 



AlUA A1UA 



(FAN) 



CONNECTOR 
PANEL ASSY 

(F) 



TERMINAL CONTROLLER CABINET 



Figure 3-5. Display Terminal Internal Cabling Diagram 
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c) Display/Keyboard l/F module — Chassis location 10. Twelve 
switches are contained on this module. From top to bottom they 

establish the following selections. 

Selection and Switch Normal Setting Nearest Board Edge 



Normal or Test Mode Display E 
Not Used 

Not Used 

AC Frequency Selection 60/50 



Base Memory (RAM) 
Address of Display 
Refresh 

Down Nearest Board Edge = 0 



nable 


(S2-4 




(S2-3 




(S2-2 


Hz 


(S2-1, 


■ 2l5 


(Sl-8 


2l4 


(Sl-7 


2l3 


(Sl-6, 




(Sl-5 


2ll 


(SI -4; 


2l0 


(Sl-3 


29 


(SI -2, 


[ 28 


(si-r 



Down (Selects Normal) 
Meaningless 

Meaningless 

Down (Selects 60 Hz) 



Down 

Down 

Down 

Up 

Up 

Down 

Down 

Down 



Selects I8OO1 6 for initial 
starting address . Verify 
this setting with the 
customer. 



The normal setting for these switches are as indicated in the preceding 
listing. This establishes a 60- Hz display refresh cycle rate (same as 
ac power frequency) with the display circuitry enabled under program 
control . Switches S2-2 and S2-3 are bypassed via backplane wiring 
to allow program control of odd lines/all lines and 40/80 character 
display formats. The base memory address for the starting point of 
display refresh selected by the preceding listed switch settings is 
1800]^, with the lower 8 bits of the address being all O's. The selection 
of the base memory address is dependent upon the firmware program 
employed in the application with the mentioned 1800^^ selection per- 
taining specifically to the Ticketron application. As noted in the 
preceding listing, verify the base memory address selection with the 
customer. 

e) Modem module — Chassis location 09. If a modem module part 
number 51912400 is being used in the application of CC617-B, refer 
to the description of switch-selectable strapping options for this module 
contained in section 4 to determine the required settings for its opera- 
ting parameter selection switches for your situation. 

6) Connect the interface cable from the keyboard module to the keyboard 
connector located at the lower right front of the display terminal cabinet. 
The pin assignments of this connector are contained in appendix A. 
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7) Connect the applicable interface cables to the connector panel at the 
rear of the display terminal, see figure 3-6. Refer to appendix A for 
pin assignments of panel connectors. If the application of the unit being 
installed is other than that of Ticketron, make sure the interface connec- 
tions do not exceed the maximum lengths given in the CC617-B portion 
of section 1, General Description. 

8) Place the primary circuit breaker located at the rear of the display ter- 
minal in the down position and plug the ac power cord into the site power 
outlet. 

9) Remove the snap-on cover from the maintenance panel at the front of the 
display terminal and set the data input switches 0 through 7 to the left 
(logical 0) position. 

10) Leave the cabinet hood off and perform the following checkout procedure. 



NOTE 

FOR THE PIN ASSIGNMENTS OF 
THESE CONNECTORS OR ASSIGN- 
MENTS OF THE TERMINAL BLOCK, 
REFER TO APPENDIX A. A TER- 
MINATOR IS NOT NEEDED IF ONE OF 
THESE CONNECTORS IS UNUSED. 




TELEPHONE LINE CONNECTIONS FOR USE 
WITH OPTIONAL INTERNAL MODEM 



-GND 



02II3-I 



25-PIN CONNECTOR TO TICKET 
PRINTER CONTROLLER OR 
ASSOCIATED PRINTER 
(IN THE TICKETRON APPLICATION, 

lO-FT CABLE, CDC PART NO. 61406100) 



25-PIN CONNECTOR TO EXTERNAL 
EXTERNAL MODEM 
(IN THE TICKETRON APPLICATION, 
lO-FT CABLE, CDC PART NO. 61406100) 



Figure 3-6. I/O Connector Panel 



62953000 B 



3-9 



CHECKOUT 



The following procedure refers to display terminal characteristics in the area of 
self-test diagnostics which specifically apply to units containing the fixed firmware 
program for the Ticketron application. The CC617-B display terminal is unlike the 
CC617-A in that it may be used in applications other than Ticketron, and thus does 
not contain a firmware program as an integral part of its configuration. This aspect 
of CC617-B is application dependent, and if the application of the CC6T7-B to be 
checked out is other than that of Ticketron, the characteristics of that unit will 
probably differ from those referred to in the procedure. Under these circumstances, 
the customer will have to be conferred with to gain an understanding of the diag- 
nostics employed in that application and any differences between the characteristics 
of that routine and the one referred to in the procedure, will have to be taken into 
consideration accordingly. 

This procedure only covers the checkout of the display terminal and it assumes that 
other equipments of the terminal subsystem are installed and operational. 

1) Place switch 0 on the maintenance panel to the right (logical 1) position. 
This disables a downline load of the operating program for offline checks 

of the display terminal . 

2) Turn the INTENSITY control located on the front panel approximately 
one-half turn clockwise and apply input power by placing the PRIMARY 
circuit breaker in the up position. 

3) Refer to section 6 table titled Printed-Circuit Card Voltage Indicators and 
verify that all voltage-indicating LEDs located on the PC boards in the 
logic chassis are lit. Then check the output of the +5-volt regulator at 
chassis location BOl . Refer to procedure CRT! 2 and measure between the 
ground and +5-V dc test points at the board edge for a voltage range of 

+ 5.0 volts ±0.25 volt. Adjust the potentiometer located at the board 
edge if the voltage is not within tolerance. 

4) Toggle the RESET switch located on the maintenance panel and observe 
that the quicklook diagnostic runs to completion. All 1 's should be dis- 
played in the upper row of indicators (all upper row indicators lit) on the 
maintenance panel and the display should be filled with D's, indicating 
successful completion of quicklook. 

NOTE 

If a quicklook error occurs, refer to table CRT! 
in the maintenance section of this manual for 
corrective action. 
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5) Adjust the INTENSITY control on the front- panel for proper brightness, 

NOTE 

All procedures are contained in section 6 of this 
manual. An index at the end of section 6 cross- 
references the procedure number to the section-6 
page number containing that procedure. 



6) Observe the display of all D's« If raster is tilted or not centered, perform 
tilt or centering adjustments of procedure CRTS. 

7) Observe the leftmost and rightmost character columns on the screen for 
correct alignment and sufficient vertical height (similar to characters in 
center of screen). If adjustment is required, perform steps 9, 10, and 
n of procedure CRTS, 

8) Observe that the total display area is approximately 5-1/4 inches high 
by 8 inches wide and that characters have good contrast. If adjustments 
are required, refer to procedure CRTS, Monitor Adjustments, 

9) To perform ticket printer or matrix printer tests, refer to procedure CRT!, 
quicklook tests 007 and 010. 

10) Return all maintenance panel switches to the logical 0 (left) position, 

11) Turn the display terminal input power off (primary circuit breaker down) 
and replace cabinet hood and maintenance panel cover. This completes 
the offline checks of the display terminal. 

To complete checkout, online system operations should be performed with the aid of 
the customer to verify that communications and terminal functions are performing 
correctly. If a malfunction occurs that points to faulty display terminal operation, 
proceed to section 6 for troubleshooting information. 
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THEORY OF OPERATION 



4 



The maintenance philosophy for the display ferminal calls for troubleshoofing and 
parfs replacement at the modular level where equipment design permits this approach. 
Therefore, this section limits itself to the identification and basic functional descrip- 
tion of the replaceable modules and subassemblies contained in the display terminal 
without a detailed analysis of their internal operation. For detailed theory of opera- 
tion information pertaining to a specific module or assembly, refer to the applicable 
hardware maintenance manual as listed in the preface of this manual. 

The location of the major modules and assemblies within the display terminal are 
shown in figure 4-1 . These are described as to their functional use in the following 
paragraphs . 



VERTICAL 
CHOKE 




VIDEO 
PC BOARD 

+ I5-V0LT 
REGULATOR 
ASSEMBLY 

YOKE 



AC ENTRY 
PANEL 



HIGH-VOLTAGE 
TRANSFORMER 



POWER SUPPLY 

ASSEMBLY 



LOGIC 
CHASSIS 



AC INPUT TRANSFORMER 
AND RESONATING CAPACITOR 



01977-1 



Figure 4-1 . Display Terminal Components 
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VIDEO MONITOR 



The video monitor is composed of the following ports: 

• CRT 

• High- voltage transformer 

• Video PC board 

• Vertical choke 

• Yoke assembly 

• +1 5- V dc regulators 

The monitor processes a non composite video signal and horizontal sync and vertical 
sync pulses that are received from the display/keyboard interface PC board contained 
in the display logic chassis. Refer to the video monitor block diagram shown in fig- 
ure 4-2. 

The horizontal section differs from a normal TV set in that no horizontal or vertical 
oscillator is used. Therefore, with the absence of horizontal input sync pulses no 
raster will be present. The output stage of the horizontal section provides the yoke 
with the proper horizontal scanning current, develops the necessary crt support 
voltages, and provides B+ for the video amplifier through use of the flyback power 
supply (13-kV high voltage, 450 V G2 voltage, -190 V brightness/focus voltage, 
and +45 V for the video B+ voltage.) The vertical section incorporates a parabola 
generator to linearly deflect the beam in the vertical direction. The video preampli- 
fier requires about 0.5 V at its input before the output responds in a linear fashion. 
Video amplification is then provided by a class C video amplifier stage. 

Internal potentiometers provide adjustment capabilities for gain, height, focus, and 
vertical linearity. Magnets at the rear of the yoke provide for display centering, 
and a variable coil provides for horizontal width adjustment. A copper sleeve that 
slides inside the yoke provides for horizontal linearity adjustment. 

CATHODE-RAY TUBE 

The crt is a standard 12- inch (diagonal) TV tube fitted with a glare-resistant display 
screen. The usable display area is 5.2 by 8 inches. The raster and character gen- 
erator characteristics of the display/keyboard interface PC board provide nominal 
character sizes of either 0.250 inch high by 0.144 inch wide ±10% in 40-character 
mode or 0. 125 inch high by 0.072 inch wide ±10% in 80- character mode. 

The crt is a field-replaceable part of the video monitor. Illustrations and procedures 
for removal are contained in section 6, procedure CRT7. 
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HIGH-VOLTAGE TRANSFORMER 



The high-voltage transformer is a field-replaceable component of the monitor 
(procedure CRTS, section 6). When the high- voltage transformer is replaced, the 
anode assembly with the high- voltage diode is also replaced. 

VIDEO (MONITOR) PC BOARD 

The video PC board is a field-replaceable item. Procedures are described in sec- 
tion 6 (procedure CRTS). 

The video PC board contains the circuitry required to generate initial high voltages 
(-190, +45, and +465) required to drive and control the electron beam. The board 
also contains a +5-V dc regulator and the monitor adjustments used to create clear 
and distinct characters on the screen (refer to procedure CRT15 for adjustments). 

VERTICAL CHOKE 

The vertical choke coil is a replaceable item of the video monitor assembly (proce- 
dure CRTIO). During refresh, the coil plays an important part in directing sweep 
voltage through the vertical yoke coil and suppressing unwanted oscillations in the 
vertical output circuit. 

YOKE 

The yoke assembly is a replaceable item (procedure CRT9). Current flowing through 
the yoke is precisely controlled in both axes to regulate the amount of deflection 
taken by the electron beam on its course to the crt phosphor. Adjustment is always 
required when a new crt is installed (procedure CRT7). 

+15-V DC REGULATORS 

There are two +15-V dc regulators mounted on the side of the video monitor chassis 
on a heat sink, see figure 4-1 . The regulators maintain a constant +15-V dc supply 
to the video (monitor) PC board, which uses the voltage to create the high voltage 
required to drive and control the electron beam. 

The regulators create a regulated voltage from the +20- V dc (nominal) generated by 
the power supply assembly (discussed later). Procedures are provided for checking 
and replacing the regulators (transistors) in section 6 (procedure CRT4) . The regula- 
tors are replaced when the no load output measured from the emitter-to-ground is not 
15-V dc with a +17.5 to 29- V dc input voltage applied. The collector is connected 
to ground. 
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LOGIC CHASSIS ASSEMBLY 



The logic chassis contains a 10-slot card cage with a printed-circuit backplane. 
It houses the +5-volt power supply regulator(s) and the various control and memory 
modules of the display terminal. Descriptions of the backplane and logic cards 
contained in the logic chassis are provided in the following paragraphs. The card 
placement within the logic chassis of the two display terminal models is shown in 
figure 4-3. 



+ 5-V REGULATOR (SLAVE) IN CC6I7-A 
EMPTY SLOT IN CC6I7-B 



R0M(2K) IN CC6I7-A 
PROGRAM MEMORY MODULE 
(SEPARATE EQUIPMENT) IN CC6I7-B 




RAM(4K) IN CC6I7-A 
EMPTY SLOT IN CC6I7-B 



RAM(4K) IN CC6I7-A 
EMPTY SLOT IN CC6I7-B 



DISPLAY/KEYBOARD l/F 
-OPTIONAL MODEM 
-ASYNC l/F-2 
-STIC 
-PROCESSOR 
- + 5-V REGULATOR (MASTER) 
Figure 4-3. Logic Chassis Assembly 
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BACKPLANE 



The backplane is a PC board with connectors for input power and the logic modules. 
It provides etched signal interconnections between the modules and contains a shared 
bus for intermodule communication. The signal lines which make up the shared bus 
are listed on a Bussed Signal Chart contained in section 5. The major signal lines 
within the shared bus are sixteen Address Bus lines and eight bidirectional Data Bus 
lines. Because of differences in card placement, the two models of the display ter- 
minal use backplanes that have different corresponding interconnection paths. 

The shared-bus communications between the processor module and I/O modules 
(async l/F-2, display/keyboard l/F, and STIC modules) are controlled by the proc- 
essor module through the use of I/O channels incorporated in the backplane . In 
this scheme, each I/O module is assigned its own separate channel that carries a 
unique Channel Strobe signal line which the processor module uses to initiate, 
address, and provide timing for shared-bus communication transfers. The communi- 
cation transfers in these situations involve the use of both the Address Bus and Data 
Bus lines, with the processor module indicating via codes on the lower-order Address 
Bus lines what type of information (status, function commands, or data) is to be trans- 
ferred on the Data Bus lines. Also, within each I/O channel is an Interrupt signal 
line that provides the associated I/O module with the capability of obtaining the 
attention of the processor module when a program-enabled interrupt condition occurs. 
The Interrupt signal line of each I/O channel has an assigned priority that determines 
in what order the processor module recognizes and services them. Monitoring of the 
interrupts is done by the STIC module. 

The selection scheme incorporated in the backplane for shared-bus communications 
is different between the processor module and memory module(s). Each memory 
module (or in the case of CC617-B, each memory segment, ROM or RAM) is assigned 
an address through the use of Module Select lines connected to each module (memory 
segment). These lines are either tied to ground (low) or left open (high) to form the 
individual binary address of that memory module (memory segment). When a data 
bus communication transfer is to occur, the memory module (memory segments) 
compare the high-order bits of the 1 6-bit Address Bus word with their backplane- 
ass igned-address to determine to which of them the communication transfer is being 
directed . The source of the 16-bit Address Bus word depends on the purpose of the 
communication transfer and is primarily from either the processor module or the 
display/keyboard l/F module. Communication transfer from the display/keyboard 
l/F module is for the purpose of obtaining display refresh data from RAM. 

In addition to the shared-bus communication connections, common etched inter- 
connections are provided for ground, +5 volts, +20 volts, and -20 volts required 
for module operation . Power connections are made to the backplane via a 12-pin 
connector located at the back of the panel . 
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+5-VOLT REGULATOR(S) 



To satisfy the current load requirements of the CC617-A display terminal, two 
+5-volt regulators, see figure 4-4, and used in the distributive power system. In 
the CC617-B model, only one +5-volt regulator is used. The regulators convert 
the unregulated +20-volt output of the power supply assembly to a regulated output 
of +5-V dc ±0.5 V at a current rating of up to 10 amperes per regulator. The regu- 
lator is a voltage-regulating chopper power supply with current limiting and over- 
voltage sensing. Its action is controlled by a 20-kHz, oscillator-driven integrated 
circuit (IC) that functions to alternately pass and block a portion of the input voltage 
to obtain the required output voltage level. For example, with a +20-V dc input, 
the active on time of the IC is approximately 1/4 of the duty cycle. Its output is 
used to control or chop the input voltage down to an average of +5 volts at the 
output of the regulator. The IC output is amplified and fed to a pass- transistor 
stage that allows the input power to flow through an inductor and charge a bonk 
of capacitors which supplies the +5-V dc output. A portion of +5-volt output is 
fed back to the IC which monitors the voltage level. An output of less than +5 volts 
causes the IC to generate a wider control signal output, and values higher than 
+5 volts shorten the control signal, thereby controlling the conduction time of the 
pass- transistor. 

A manually adjustable, overcurrent-sensing circuit limits current in the +5-volt 
output. This circuit is normally set to limit current to 110% of maximum, or 
11 amperes per regulator. When an overcurrent condition is sensed, it issues a 
shutdown signal to the IC which drops back the active duty period and results in 
reduced current flow in the +5-volt output. 





1 I— I 110 + -O I !■ I 



Figure 4-4. +5-Volf Regulator(s) 
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If fhe +5-volf' output rises from between 5.5 to 6.5 volts, a zener diode conducts 
to issue a signal to the power supply assembly indicating an overvoltage condition. 
This signal activates a silicon-controlled rectifier (SCR) which trips the primary 
circuit breaker causing ac input power to the display terminal to be cut off . The 
+5- volt output of the regulator is manually adjustable to provide approximately ±10% 
of its nominal value. 

Three LED indicators are provided on the regulator card to indicate presence of the 
following voltages. The LEDs, however, do not indicate that correct voltages are 
present, only that a voltage of the proper polarity sufficient to light the LED is 
available. 

• Red - +5-Vdc 

> Yellow - +20-Vdc 

• Green - -20-V dc 



ROM MODULE OF THE CC617-A MODEL 

The read-only memory (ROM) module, figure 4-5, uses erasable, reprogrammable 
integrated circuits for storage of the firmware program. The basic circuit chip is 
a 256 8-bit erasable read-only memory (EROM). The ROM module contains eight 
EROM chips which provide a storage capacity of 2048 8-bit words . The maximum 
storage capacity of the ROM module is 4096 8-bit words when 16 EROM chips ore 
used. 



s^ADDRESS 
^ BUS 



LINE 
DRIVERS 



ADDRESS (P) 



LOOK 
AHEAD 
LOGIC 



P+l 
ADDRESS 



MUX 



10 MHz 



WRITE 



MEMORY REQUEST 



CHIP 
SELECT (16) 



4K X 8 
ROM 
ARRAY 



LINE 
DRIVERS 



CONTROL 
LOGIC 



READY 



ANTICIPATE READY 



DATA 
BUS 



02186 



Figure 4-5. Block Diagram of ROM Module Used in CC617-A 
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When accompanied by a correct 16-bit Address Bus word and a Memory Request, a 
high logic level on the Write line selects a read from the ROM module. If the 
Write line is low during such an instance, the module operates the same as if a 
memory read was occurring, except the Data Bus tristate line drivers are not enabled. 
Thus, if a module accidentally tries to write to a memory address, the ROM module 
would respond with a Ready signal but would not store any data, and would not 
overdrive the bus by activating the Data Bus drivers. 

-9-Volt Regulator 

The ROM module contains a -9- volt regulator circuit that converts the -20- volt 
unregulated voltage from the power supply assembly to -9 V ±5%. The -9 volts 
from this regulator are connected to a backpanel pin and jumpered to other bockpanel 
pins feeding the EROM chips on the module. An LED indicator located at the edge 
of the module indicates the presence of the -9 V regulated voltage. 

Interface Characteristics 

Signal interchange occurs via the shared bus. All interface signals are TTL com- 
patible. The signal voltage levels are defined as follows: 

0.0 V to 0.8 V = logical 0 input 
2.0 V to 5.0 V = logical 1 input 
0.0 V to 0.4 V = logical 0 output 
2.4 V to 5.0 V = logical 1 output 

RAM MODULE OF THE CC617-A MODEL 

The RAM module, figure 4-6, provides random-access, read/write storage for up 
to 4096 8-bit data words plus parity. Two identical modules are used in CC617-A 
to provide a total storage capacity of 8192 words. The memory access time is 
850 nanoseconds and memory cycle time is 950 nonoseconds. The RAM module 
automatically generates and stores an odd parity bit (2^) when data is written into 
memory. A parity error signal occurs if the character parity is even on a memory 
read. 

A functional diagram of the RAM module is shown in figure 4-7. The RAM modules 
are used by the processor module for read/write storage, and the d isplay/keyboard 
l/F module for the reading of display refresh data. Each RAM module contains 
36 RAM chips. Each chip provides 1024 1-bit storage locations. During read/write 
operations, the chips are selected in groups of nine. 
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M^i/i ^ ^ ^ ^ ^ ^ 

4 




90391603 

Figure 4-6. RAM Module Used in CC617-A 



Address Select 



A 16-bit Address Bus word from either the processor module or display/keyboard 
l/F module selects a RAM module, a group of nine RAM chips in the module, and 
a specific 9-bit word location within the group. The Address Bus lines 2^^ - 2^^ 
are used for comparison with the Module Select lines. The Module Select lines 
20. 23 are jumpered to provide the desired module address. A comparison between 
the Address Bus lines 2^2 - 2^5 and the fixed value of the Module Selects lines 
2O - 23 is made on receipt of a Memory Request signal . The RAM module ignores 
the Memory Request if a no compare condition exists. 



Memory Request 

The Memory Request signal indicates that a read or write to memory is to occur. If 
the address on the Address bus selects the RAM module, the module initiates a mem- 
ory cycle. 



Data Bus Lines 



The Data Bus lines 2^ - 2^ are tristate, bidirectional . During a memory write, they 
contain the 8-bit word to be stored. For a memory read, the RAM module places 
the 8-bit word from the addressed memory location on the Data bus. The RAM 
module line drivers are in a high impedance state unless a memory read is in process. 
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Ready 



The Ready signal, in write mode, indicates that the 8-bit word on the Data Bus has 
been stored in memory. In read mode, it indicates that the contents of the addressed 
word is stable on the Data Bus. 

Anticipate Ready 

The Anticipate Ready signal, in write mode, indicates that the write memory cycle 
will be finished within 200 nanoseconds. In read mode, it indicates that read data 
will be stable on the Data Bus within 200 nanoseconds. 

Write 

The write signal selects either a read or write operation. A low logic level indi- 
cates a write to memory; a high logic level indicates a read from memory. 

Interface Characteristics 

All RAM module interface signals are TTL compatible and occur via the shared bus. 
The signal voltage levels are defined as follows: 

0.0 V to 0.8 V = logical 0 input 
2.0 V to 5.0 V = logical 1 input 
0.0 V to 0.4 V = logical 0 output 
2.4 V to 5.0 V = logical 1 output 

PROGRAM MEMORY MODULE OF THE CC617-B MODEL 

The program memory module mated with the CC617-B display terminal is a separate 
piece of equipment. The memory module consists of a single logic card containing 
both ROM and RAM memory with circuitry that interfaces the memory with the pro- 
cessor module and the shared bus. Stored within the ROM is a fixed fi rmware 
program for the application that dictates the functional characteristics of the host 
display terminal. The RAM provides the tempory memory necessary for storage of 
the applications program loaded into RAM during display terminal initialization 
and for storage of display refresh data. The storage capacity of the ROM and RAM 
are as follows: 
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• ROM — up to 6144 8-bit words made up of 1024 8-bit word increments, 
with the actual capacity dependent on the requirements of the firmware 
program used in the application. 

« RAM — 8192 9-bit words (8 data bits plus a parity bit). 

The parity bit employed by the RAM is self-generated and self checked. Each time 
a word is written into the RAM, the program memory module automatically generates 
and stores an even parity bit (28) with the data word. When a word is read from 
RAM, the module performs a parity check and if the parity is not correct, a Parity 
Error signal is issued to the STIC module causing the MPE (memory parity error) 
indicator on the maintenance panel to light. This condition is cleared by program 
intervention via the processor module or by the performance of either a power-on 
master clear or manual reset. 

Selection of the ROM or RAM by the processor module is accomplished through use 
of the 16-bit Address Bus word. The 2^3 - 2^ ^ bits of the address word select the 
memory segment, ROM and RAM, and the low-order bits of the word select the 
specific word location within the segment. The address assigned to the ROM, by 
way of the logic chassis backplane, is through the use of Module ROM Select lines 
2^ - 2^ which are connected to the program memory module. These lines are left 
open on the backplane, resulting in a high or logical 1 being reflected on each of 
them. The 2^ - 2^ Module ROM Select lines correspond to the 2^3 - 2^5 bits of the 
Address Bus word, making the ROM address from EOOO]^ to FZFFi^. Likewise the 
address assigned to the RAM is derived from the Module Ram Select lines 2^ - 2^ 
connected to the program memory module. In this case, these lines are all tied to 
ground (low or logical 0) by the backplane, thus making the RAM address from 
0000]^ to 1FFF16. In addition to its use by the processor module, this memory 
select scheme is also used by the display/keyboard l/F module for obtaining display 
refresh data from the RAM. 



Memory Write and Read 

The employment of the ROM and RAM addresses by the program memory module 
occurs when a shared -bus Memory Request signal is received . This causes the pro- 
gram memory module to compare the fixed value of the Module Select lines for each 
memory segment with the 2^3 - bits of the 16-bit Address Bus word to determine 
which memory segment is being addressed. Next the program memory module sam- 
ples the shared-bus Write signal line to determine if the subsequent operation is to 
be a read or, as in the case of RAM, a write (a low level on the Write signal line 
indicates a write to memory, and a high level indicates a read from memory). If 
the operation is to be a memory read, the program memory module places the 8-bit 
word from the selected memory location on the bidirectional Data Bus lines and 
activates the shared-bus Ready signal to indicate that the word is ready for sampling. 
If the operation is to be a memory write, as in the case of RAM, the program memory 
module stores the 8-bit word from the Data Bus lines in the selected memory location 
and activates the Ready signal to indicate that storage of the word has been completed. 
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All ROM read operations are done by the processor module, with several instances 
where the STIC module is involved. These Instances occur at the start of display 
terminal initialization, when the origin of the 2l2 . 2^5 bits of the Address Bus 
word is from the high core jump control circuit of the STIC module instead of from 
the processor module. The operation of this STIC module circuit is discussed later 
in the section. 

RAM read operations are done by both the processor module and the display/keyboard 
l/F module. In the case of the display/keyboard l/F module, the read operations 
from the RAM are under control of the processor module, and are only for the purpose 
of obtaining display-refresh data. The 16-bit Address Bus word used in reading 
display-refresh data, originates from the display/keyboard l/F module, as does the 
Memory Request signal . The Write signal has no provisions provided for its activation/ 
deactivation by the display/keyboard l/F module. This signal originates only from 
the processor module and since the idle state of the line is a high level (indicating 
a memory read), it is impossible for the display/keyboard l/F module to accidentally 
write to a RAM address. All RAM write operations are done exclusively by the 
processor module. 



Physical Layout 



The physical layout of the program memory module is shown in figure 4-8. Pointed 
out in the figure are the locations of the RAM integrated-circuit chips and the loc- 
ations of the sockets where the ROM integrated-circuit chip(s) of the application 
are inserted. There is a total of 18 RAM chips on the module. Each RAM chip 
provides 4096 1-bit storage locations. In read/write operations, the chips are 
selected in groups of none. Each ROM chip, plugged into the module, has a storage 
capacity of 1024 8-bit words. As previously mentioned, the size of ROM storage or 
number of ROM chips contained on the module is dependent on the requirements of 
the firmware program used in the application. 




RAM CHIPS IA6 THRU AI4) 
RAM CHIPS (B6 THRU BI4) 



ROM CHIP SOCKETS (6) 
WITH INITIAL ADDRESSES 
BEING, FROM LEFT TO 
RIGHT, AS FOLLOWS? 



EOOO,e 
E400,e 
E800 ,e 
ECOO 



16 



90460563 



FOOD ,e 
F400,6 



Figure 4-8. Program Memory Module Used in CC617-B 
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Interface Characferistics 



Signal interchange occurs via the shared bus. All interface signals are TTL com- 
patible. The signal voltage levels are defined as follows: 

0.0 V to 0.8 V = logical 0 input 
2.0 V to 5.0 V = logical 1 input 
0.0 V to 0.4 V = logical 0 output 
2.4 V to 5.0 V = logical 1 output 

PROCESSOR MODULE 

The processor module, see figure 4-9, is an 8-bit-per-byte parallel microprocessor 
that governs the control of the display terminal by retrieving and executing program 
instructions stored in the ROM and RAM. Responsibilities for the module include 
access control to the RAM for the entry and retrieval of data, and control over the 
shared bus that carries all intermodule communication transfers. Its communications 
with the higher-level processor of the system and with an associated printer device 
in the application, is through the asynchronous interface module. Its communications 
input from the display terminal keyboard is through the display/keyboard l/F module, 
while its communications with the maintenance panel, is through the STIC module. 
Once the processor module circuits are initiated to perform an operation, they are 
the controlling entity for sequences (such as, communications, calculations, etc.), 
that are necessary to complete the particular operation . The processor module cir- 
cuits secure any needed information from the associated program — store memory 
and execute such information, utilize RAM as required (for temporary storage), and 
request/accept/transmit I/O communications associated with the operation. 

The processor module has no operating controls or switches. Located at the outer 
edge of the board are two LEDs that indicate the presence of two internally regulated 
voltages. These voltages are derived from the +20 and -20 voltage outputs of the 
power supply assembly. A ye I low LED glows when +12 V is present and a green LED 
glows when -5 V is present. 
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Figure 4-9. Processor Module 
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The major funcfional areas of fhe processor module are shown in figure 4-10. Their 
primary functions are described in the following paragraphs. 
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Figure 4-10. Processor Module Functional Diagram 
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Main Timing 



These circuits generate the master timing required for all processor module operations. 
Timing is initiated by a 20-MHz oscillator which drives a 5-bit ring counter and 
various other timing pulse generation circuits. The resulting outputs govern not 
only internal module operations but also supply timing to the other modules on the 
shared bus to synchronize their operation with that of the processor module. 

Microprocessor 

The microprocessor functional area of the module consists of a single integrated 
circuit chip (Intel 8080 or equivalent) which recognizes and executes approximately 
100 instructions. The means by which it obtains program instructions from memory 
and performs its duties in their execution, is through the receipt and issuance of 
communication transfers via the shared bus. The microprocessor sends/receives 
8-bit word transfers via the bidirectional Data Bus lines and generates the proper 
Address Bus signals for these transfers to be performed. Included in its duties is the 
processing of interrupts in coordination with the priority interrupt decoder circuits 
of the module, shared bus control , and the governing of Channel Strobe/Memory 
Request signal generation by the memory and I/O control circuits of the module . 

Priority Interrupt Decoder 

These circuits recognize the various interrupts which are received through the STIC 
module. They receive up to eight interrupts, store their presence, generate a 
Restart Address (Trap Address in RAM from which the processor module obtains inform- 
ation to process the unique interrupt) corresponding to the highest priority interrupt 
stored, and notify the microprocessor that an interrupt is waiting to be processed . 
The interrupt conditions are sampled once every 50 nanoseconds if no interrupt Is 
currently being processed by the processor module. 

Multiplexer 

The multiplexer (mux) selects either an 8-bit Data Bus word or a Restart Address 
(for interrupt processing only) for input to the microprocessor. 
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Direct- Memory Access (DMA) Control 



These circuifs control the display/keyboard l/F modules use of the shared bus for 
access to the RAM. Each time a data character is to be read from the RAM for 
display refresh, the display/keyboard l/F module issues a Bus Request signal . If 
no communication transfer on the shared bus is in process, these circuits receive 
and store the request and respond with a Bus Enable signal to allow access to the 
RAM. The sampling of the Bus Request line under these conditions occurs once 
every 250 nanoseconds. 

Memory and I/O Control 

These circuits generate the signals that accompany a shared-bus commumi cation 
transfer. With exception of the display/keyboard l/F module's use of the shared 
bus in obtaining display refresh data from the Ram, all shared -bus communication 
transfers are initiated by the processor module and require some of the signals which 
these circuits generate. In the case of a shared-bus transfer with an I/O module, 
these circuit generate the unique Channel Strobe signal for the I/O channel in 
which the I/O module is connected to via the logic chassis backplane. This action 
serves to initiate the transfer, address the transfer, and provides the timing for the 
transfer. Included with this action and with all processor module-initiated shared- 
bus transfers, is the setting of the shared-bus Write signal line by these circuits to 
denote in which direction the information flow is to occur. A high level on the 
Write line indicates that the information transfer will be from the addressed I/O 
module to the processor module, and a low level on the Write line indicates the 
opposite. The type of information (status, function commands, or data) which is to 
be transferred on the bidirectional Data Bus lines, is specified via a code placed on 
the Address Bus lines by the microprocessor. Also handled by these circuits, is the 
receipt of the corresponding response from the addressed I/O module to the Channel 
Strobe signal. Depending upon the state of the Write signal line, receipt of the 
response indicates that the information eigher is being received or is being placed 
on the Data Bus. 

In the case of a shared-bus communication transfer with ROM or RAM, the operation 
of these circuits is much the same as previously described with the only major 
difference being the circuits generate a shared-bus Memory Request signal instead of 
a unique Channel Strobe signal. In this case, the selection of a memory module 
(with CC617-B, a memory segment, ROM or RAM) is accomplished through the 
16-bit Address Bus word that is generated by the microprocessor, with its high-order 
bits signifying the address of the memory module or segment. 

Status Latch 

The outputs of this circuit are not used in CC617-A/B. 
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Line Drivers 



These circuits consist of fhree-sf-afe buffer/drivers which transmit Address Bus and 
Data Bus signals to the shared bus. The three states possible on the output lines 
are high, low, or floating. 

Interface Characteristics 



The general interface between the processor module and the other logic modules 
of the display terminal is shown in figure 4-11. 
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Figure 4-11. Processor Module Interface 

The interface signals are either TTL two-state (high or low) or TTL three-state (high, 
low, or floating). Those signals which may be in the floating condition are placed 
insuch condition when the processor module requests that one of the other modules 
on the shared bus place logic high/low information on the signal lines. Interface 
signal logic levels are defined as follows: 

Inputs: 0.0 V to 0.8 V = logical 0 
2.0 V to 5.0 V = logical 1 

Outputs: 0.0 V to 0.4 V = logical 0 
2.4 V to 5.0 V = logical 1 
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STIC MODULE 



Basically, fhe STIC module, see figure 4-12, prepro cesses I/O information for the 
processor module. It connects, to the processor module via the shared-bus eight 
dedicated Interrupt lines and an I/O channel. All interface operations are under 
processor module control. The STIC module provides the following functional 
features: 

• Processor module interface with the maintenance panel 

• Monitoring of other I/O module interrupts 

• Interrupt mask that allows the processor module to control which 
interrupts it will receive through the STIC module 

• Special timing for use by the async l/F-2 module 

• Interval timer with a 212.2 millisecond cycle time for generation of 
interval timer interrupts to the processor module for real time program 
applications 

• Display terminal site address switches 

• RAM parity error monitoring for the purpose of gnerating a parity error 
interrupt to the processor module and for energizing the MPE indicator 
on the maintenance panel 

• Auxiliary output register for storage by the processor of program selections 

such as that of the display format 

A functional diagram of the STIC module circuits is shown in figure 4-13. All 
functional blocks shown on the left-hand side of the figure are receiving circuits 
for the particular input signals entering from I/O channels, maintenance panel, 
memory, etc. All functional blocks shown on the right-hand side are transmitting 
circuits that issue the particular output signals identified in the figure. The following 
paragraphs describe those functions identified at the center of figure 4-13. 
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Figure 4-12. STIC Module and Control Switches 
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Figure 4-13. STIC Module Functional Diagram 
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High G>re Jump Control 



The purpose of this circuit is to provide a set high core address to the ROM during 
the first three memory read operations of display terminal initialization. In effect, 
this action leads the processor module into the firmware program. The circuit begins 
its operation following a power-up or manual reset, and ends after the third initial 
memory read operation has been performed by the processor module. During these 
initial memory read operations, the circuit places the content of the STIC module's 
Module Select lines 20 - 23 on the 2^2 ^ bit lines of the 16-bit Address Bus 
word. In doing this, the 2l2 - 2^5 bits of the 16-bit Address Bus word originated 
by the processor module are overridden. All of the STIC module's Module Select 
lines are left open (high) on the backplane, so the resulting ROM address is FXXXi / 



Interrupt Mask 

The interrupt mask circuit allows the processor to control which interrupts it will 
receive through the STIC module via the individual Interrupt 0-7 lines. In the 
case of CC617-A/B, only the Interrupt 0, Interrupt 1, and Interrupt 2 lines of 
this group have any significance. As can be seen in figure 4-13, the Interrupt 1 
line from the STIC module to the processor module, corresponds to the Interrupt 
line that originates from the asynchronous l/F-2 module. In the same manner, the 
Interrupt 2 line corresponds to the Interrupt line that originates from the display/ 
keyboard l/F module. In each instance, an interrupt condition occuring in either 
of these I/O modules will cause a corresponding interrupt to be issued to the proc- 
essor module if they are not masked . In the case of the Interrupt 0 line, the source 
is the STIC module itself, and when an interrupt condition occurs in the STIC module, 
th is Interrupt line is activated if it is not masked . 

The interrupt conditions of the STIC module differ from those of the other I/O modules 
in that they are extremely varied in nature. They are briefly described as follows: 

• Activation of the EXECUTE switch on the maintenance panel 

• Occurence of a RAM parity error 

• Occurence of an internal timeout condition within the processor module 
when the processor module is waiting for a response from a memory or I/O 
module during an attempted shared-bus communication transfer 

• Occurence of the end of the cycle time of the STIC module's 212.2-milli- 
second interval timer 

The means by which the processor module can differentiate between these STIC 
interrupt conditions is through the use of the status encoder. 
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Status Encoder 



This circuit constantly monitors the conditions that represent an interrupt condition 
in the STIC module so that this information can be transferred to the processor module 
via the Data Bus lines during a status function. Because of the great possibility that 
more than one STIC module interrupt condition may exist at the time when this infor- 
mation is transferred, a priority is assigned to each interrupt condition and the highest 
priority interrupt condition present is the one that is conveyed to the processor module 
The priority of the STIC module interrupt conditions are as follows: 

1) RAM parity error (highest priority) 

2) processor timeout 

3) interval timer 

4) EXECUTE switch (lowest priority) 
Site Address Switches 

These two-position foggle switches, see figure 4-12, allow manually setting a 
16-bit site address for the terminal. The switches are set to a logical 0 by pressing 
the rocker switch so it toggles down toward the circuit card edge. 

Timing Control 

The major circuits in this category are the 212.2-millisecond interval timer, which 
has been previously mentioned; the fixed-frequency generation circuits that provide 
the async l/F-2 module with the fixed 150, 300, 600, 1200, 2400, 4800, and 
9600 baud rate timing signals; and the variable frequency generation circuit (con- 
trolled by the eight frequency selector switches) that provides the async l/F-2 module 
with an alternative baud rate timing signal when the rafe of communications is not 
at the same rate as one of the fixed baud rate timing signals. The frequency selector 
switches, see figure 4-12, are provided to establish variable selectable baud rates 
for the async l/F-2 module. These two-position switches, when toggled down towards 
the edge of the circuit card, increase the frequency being issued. The basic time 
period is 0.5 microsecond, and each switch enabled provides an additional time 
increase as follows: 
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Basic period 



0.5 microsecond 
0.5 microsecond 
1 .0 microsecond 
2.0 microseconds 
4.0 microseconds 
8.0 microseconds 
1 6.0 microseconds 
32.0 microseconds 
64.0 microseconds 



Swifch 8 
Switch 7 
Swifch 6 
Switch 5 
Switch 4 
Switch 3 
Switch 2 
Switch 1 



For example, if a frequency for 2400 baud is desired, then: 



Baud rate = 2400 bits per second 

Frequency required = 2400 x 16 = 38,400 Hz 

(where 16 is a multiplier inherent in the asynchronous logic circuit) 



Period = 



38,400 = 26.0 microseconds 



Therefore, switches 3, 4, 7, and 8 are used to select a total time period of 25.5 micro- 
seconds plus the basic time period of 0.5 microsecond = 26.0 microseconds for the 
desired 2400 baud rate. 

Module Control Logic 

Basically, the STIC module control logic consists of circuits which recognize when 
a shared-bus communication transfer is directed to the STIC module and determine 
the action that should be taken by the module in the transfer. 

Interface Characteristics 

The signal interchange between the processor module and STIC module occurs via 
the shared bus, the dedicated Interrupt 0-7 lines, and an I/O channel assigned to 
the STIC module through the logic chassis backplane. The few signals that occur 
between the STIC module and the ROM and RAM are also via the shared bus. Inter- 
rupts from each of the other I/O modules of the logic chassis are carried to the STIC 
module on the Interrupt line of their I/O channel . All other signal interchange, 
such as between the STIC module and maintenance panel or STIC module and async 
l/F-2 module, is via dedicated signal lines in the backplane. Most of the shared-bus 
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interface signals are TTL three-sfate (high, low, or floating), with the remaining 
shared bus signals and all of the other interface signals being TTL two-state (high 
or low) . The TTL two-state signals are defined as follows: 

Inputs: 0.0 V to 0.8 V = logical 0 
2.0 V to 5.0V = logical 1 

Outputs: 0.0 V to 0.4 V = logical 0 
2.4 V to 5.0 V = logical 1 

The TTL three-state signals have the following characteristics: 

• Logical 1 = low impedance to +5 V. 

• Logical 0= low impedance to ground . 

• Floating (indeterminate) = high impedance to both +5 V and ground. 

ASYNC l/F-2 MODULE 

The asynchronous interface module, see figure 4-14, contains two switch-selectable 
baud-rate communication ports that act to interface the processor module with the 
higher- level processor of the system via the modem and communications telephone 
line, and with the printer device, which may be associated with the display terminal 
via the interface cable leading to the printer. Through these two ports , the async 
l/F-2 module performs all the external receive and transmit of the display terminal, 
all of which are under control of the processor module. Although the async l/F-2 
module has the capability of handling either TTL level or RS-232-C compatible 
level signals on its two ports, only the RS-232-C level signals are used in its appli- 
cation in CC617-A/B. 

The async l/F-2 module connects with the processor module via the shared bus and 
an I/O channel. It also has dedicated backplane connections leading to the main- 
tenance panel from its port A which is connected to the modem. These lines are 
used to show the status of communications on this port by causing the appropriate 
indicators to be lit. Its other intermodule connections are with the STIC module 
for the purpose of receiving the fixed 150, 300, 600, 1200, 2400, 4800, and 
9600 baud rate and variable frequency baud rate timing signals from the STIG module. 
These baud rate signals from the STIC module correspond to the selections that are 
available for each port by the setting of the six switches shown in figure 4-14. These 
switches are divided into two segments, one for each port. During installation, each 
of the switch segments is set to match the rate of external communications that are to 
occur on the port. If the rate of communications for a port cannot be matched by one 
of the fixed baud rate switch selections, the switches of that segment are set to the 
variable frequency selection (all pressed down nearest board edge) and the frequency 
selector switches on the STIC module are set appropriately to match that particular 
communication rate. 
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Figure Async l/F-2 Module 

For the purpose of reference, a block diagram of the async l/F-2 module is shown 
in figure 4-15, The major functions that are performed by the module include the 
following: 

• Converts serial^ RS-232--C level data received from the modem or printer 
to parallel TTL level data acceptable for handling by the processor module 
during receive operations and vice versa during transmit operations* 

• Checks received data characters for the type of parity (odd, even, or 
none) that the firmware program of the application dictates through the 
processor module, and adds the appropriate parity bit to data characters 
that are to be transmitted « 

• Checks received serial data for the framing and length that the firmware 
program of the application dictates through the processor module, and 
generates the framing of data characters to be transmitted. (The framing 
of a data character consists of: a start bit; the data character^ which 
can be 5, 6, 7, or 8 data bits in length; the parity bit, if any; followed 
by 1 or 2 stop bits, or a possible 1 .5 stop bit if a 5 data bit character 
length is being used.) 

m Generates interrupts to the processor module, via the STIC module, when 
a firmware program (processor commanded) preselected interrupt condition 
occurs. 
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The transfer between the processor module and async l/F-2 module of a data char- 
acter that is to be transmitted or that has been received^ is via the bidirectional 
Data Bus lines during a shared bus communication transfer. The same is true for the 
transfer of status information from the async l/F-2 module to the processor module, 
and for the transfer of function commands from the processor module to the async l/F-2 
module. Directions as to the type of information to be transferred in these cases is 
provided by the code placed on the Address Bus lines by the processor module. 

+ 12-Volt and -12-Volt Regulators 

The async l/F-2 module has two voltage regulators that provide regulated +12 V and 
-12 V ±5%. Input power is from the power supply assembly +20 V and -20 V unreg- 
ulated outputs. Provided at the edge of the module are two LED indicators to indicate 
presence of the regulated voltages. The yellow LED indicates +12 V, and the green 
LED indicates -12 V. 



Interface Characteristics 

All signal interchange between the async l/F-2 module and the processor module, 
STIC module, and maintenance panel are TTL level signals with the majority of 
them being two-state (high or low). The signals within this group which are TTL 
three-state (high, low or floating), involve most of the shared bus interface signals 
that are with the processor module. The TTL two-state signals are defined as follows: 

Inputs: 0.0 V to 0.8 V = logical 0 
2.0 V to 5.0 V = logical 1 

Outputs: 0.0 V to 0.4 V = logical 0 
2.4 V to 5.0 V = logical 1 

The TTL three-state signals have the following characteristics: 

• Logical 1 = low impedance to +5 V . 

• Logical 0 = low impedance to ground . 

• Floating (indeterminate) = high impedance to both +5 V and ground. 

All signal interchange between the two communications ports of the async l/F-2 
module and the modem (internal or external) and the associated printer device, is 
at voltage levels which meet the requirements of RS-232-C. These signal levels are 
as follows: 

Inputs: -25.0 V to +0.8 V = mark or inactive 
+2.0 V to +25.0 V = space or active 

Outputs: -12.0 V to 3.0 V = mark or inactive 
+3.0 V to +12.0 V = space or active 
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DISPLAY/KEYBOARD l/F MODULE 



This module, see figure 4-16, contains interface and control logic for the video 
monitor and the keyboard module. 

Control Logic 



The display/keyboard l/F module has two primary functions. In its operations with 
the keyboard module, it serves as an interim input data collector for the processor 
module. In its operations with the video monitor, it serves as an independent 
col lector/ video-generator of display refresh data in that it obtains the data that 
is to be displayed through performance of memory-read operations to the RAM, 
serializes the data, and converts the data to a video signal, all under its own con- 
trol. Its keyboard circuitry provides an 8-bit parallel interface to the keyboard that 
generates an interrupt for each key depression. Depending upon the application, it 
also generates a status indication for each of the three positions (ON/OFF/MGT) of 
a keylock switch which may be located on the keyboard module. The video logic 
portion of the module contains 12 two-position rocker switches which select the 
following control and address functions for the display. To allow program control 
of their operations, two switches are bypassed . 

• Display of 6 or 12 lines at 40 characters per line ) Under program control ; 
m Display of 12or 24 lines at 80 characters per line ) switch-selectable 

• Display operation at 50 or 60 Hz 

• Display Enable switch to manually turn on the display for test purposes 

• Eight address switches to establish the initial RAM address for display refresh 




Figure 4-16. Display/Keyboard Interface Module 
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Information to be displayed is stored in the RAM by the processor module under pro- 
gram control. The initial memory block address is determined by the settings of the 
eight address switches which establish the upper 8 bits of the 16-bit memory Address 
Bus word. The lower 8 bits of the 16-bit Address Bus word which is controlled by 
the module's video control circuitry, reflect all zeros during the initial address. 
Each memory location within the memory block is uniquely related to a specific 
character position on the crt screen, with the initial address corresponding to the 
top left displayable portion of the screen. As the scanning cycle of the crt beam 
progresses from the initial position toward the right of the screen, the memory 
addresses that are generated for these positions by the module's video control cir- 
cuitry increment accordingly. The actual relationship between the scanning of a 
display line and the reading from memory of its corresponding characters, is that 
the reading takes place one display line time before they are scanned. The incre- 
mentation of the lower 8 bits of the 16-bit Address Bus word continues until the last 
displayable character position on the screen has been reached in the current scanning 
cycle, at which time they are cleared to all zeros again in preparation for the next 
scanning cycle. 

The 8-bit data character read from the addressed memory location is interpreted as 
either a displayable symbol or a video control code. Each video control code 
occupies one character position on the screen, but a blank is displayed in its place. 
Once a control code is detected in the data stream, the video option selected (blink, 
blank, inverse, or dim) becomes active until a new control code is detected or the 
end of the display line is reached, whichever occurs first. A blinking underline 
cursor may be program-generated by setting bit iJ in the character frame correspond- 
ing to the location on the screen where a cursor is to be displayed. There is no 
restriction as to how many cursors can be displayed simultaneously. 

A character generator provides the dot-matrix pattern for each of the displayed 
characters and symbols. Video serializer and driver circuits convert the TTL signal 
level parallel data bits of each scan line into a ser ia 1 1 y-gen era ted , noncomposite, 
video signal required by the video monitor. The horizontal and vertical sync pulses 
supplied to the video monitor by the module are via separate signal lines. 

A phase lock loop circuit on the module is used to eliminate any "swim" effect on 
the screen caused by a difference between the ac power frequency and the internal 
refresh timing. It consists of a phase detector that compares two signals and gen- 
erates an output which is a dc voltage proportional to the difference in phase between 
them. This voltage controls the frequency of a voltage-controlled oscillator. This 
frequency, divided by the correct number, is fed back to the phase detector to 
compare it with the ac input frequency. Upon power on, the circuit wil I start run- 
ning at a certain frequency which will be varied by the phase detector output until 
they are in phase . Two indicators are provided at the board edge of the module 
which indicate the presence of +12-V dc and -12-V dc from the power supply (yellow 
indicates +12-V dc; green indicates -12-V dc). 
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Interface Characteristics 



All signal interchange between the display/keyboard l/F module and the processor 
module is via the shared bus and an I/O channel assigned to the display/keyboard 
l/F module through the logic chassis backplane. The memory-read operations between 
the display/keyboard l/F module and RAM are also via the shared bus. The access to 
memory and to the shared bus during a memory- read operation is obtained from the 
processor module by the display/keyboard l/F module issuing a Bus Request signal on 
its I/O channel . If no shared-bus communication transfer is in process, the processor 
module responds to the request with a Bus Enable signal on the I/O channel which 
allows the memory- read operation to occur. All signal inputs from the keyboard 
module to the display/keyboard l/F module and from the display/keyboard to the 
video monitor, are via dedicated signal lines in the backplane. Nearly all of the 
shared-bus interface signals are TTL three-state (high, low, or floating), with the 
remaining shared-bus signals and all of the other interface signals, except that of 
the serial non composite video signal to the video monitor, being TTL two-state (high 
or low). The TTL two-state signals are defined as follows: 

Inputs: 0.0 V to 0.8 V = logical 0 
2.0 V to 5.0 V = logical 1 

Outputs: O.OV to 0.4 V = logical 0 
2.4 V to 5.0 V = logical 1 

The TTL three-state signals have the following characteristics: 

• Logical 1 = low impedance to +5 V 

• Logical 0 = low impedance to ground 

• Floating (indeterminate) = high impedance to both +5 V and ground 

The amplitude of the serial noncomposite video signal to the video monitor from 
the display/keyboard l/F module has the following ranges: 

• 1.0 to 2.0 V = white level 

• 60 to 90% of white level = gray or dim level 

• 0.3 to 0.7 V = black level 
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OPTIONAL INTERNAL MODEM MODULE OF THE CC617-B MODEL 



There are three versions of on optional logic card modem module that can be used 
in the application of CC617-B. The card location in the logic chassis reserved for 
the modem module is card location 09. The two card connectors at this location 
provide all the interface connections that are required between the modem module 
and the communications telephone line fastened to the terminal block at the rear of 
the display terminal, port A of the async l/F-2 module, and power distribution 
system of the display terminal. There also are provisions for making individual pin 
connections between the modem module version part number 51912400 and a data 
coupler with a handset such as the Bell System CBS Data Coupler, via the top card 
connector. All of the interface connections and pin assignments pertaining to the 
modem module are shown in the interconnection diagrams contained in section 5. 

All three versions of the modem module have similarities, in that all can operate 
in either point-to-point or multipoint communication arrangements, and each meets 
the requirements of EIA standard RS-232-C for asynchronous modems. Also, each 
version employs the phase-coherent frequency shift keying (FSK) type of modulation/ 
demodulation. Other particulars concerning the three versions of the module are 
described in the following paragraphs . 

Modem Module, CDC Part Number 51912400 

This version is capable of handling a receive/transmit data transfer rate of from 
0 to 1200 bits per second on switched-network communication lines or up to 1800 
bits per second on leased communication lines. It can be configurated in either 
full-duplex 4- wire or half-duplex 2- wire fashion and has the capability of servicing 
a data coupler with a handset. The data coupler and handset may be part of either 
a Bell Systems CDT or CBS Data Access Arrangement. When a Bell CDT Data Coupler 
and a standard telephone handset with exclusion (data) key Is employed, it provides 
the site of the display terminal with the capability of manual originating or answering. 
When a Bell CBS Data Coupler and a standard handset with exclusion (data) key is 
employed, it provides the site with not only manual originating and answering capa- 
bilities, but also automatic answering. 

Major modulation/demodulation characteristics of the module are as follows: 

• The analog receiving circuits recognize an incoming phone line signal 
with a power level of from -50 dBm (minimum) to 0 dBm (maximum with 
a frequency of either a mark or a space as being a carrier signal. A 
selection switch is provided on the module to decrease this minimum 
power level sensitivity from -50 dBm to -35 dBm. 

• The FSK demodulation circuits consider the incoming phone line signal to 
be a mark (equivalent to logical 1) when its frequency is 1200 Hz nominal 
and a space (equivalent to logical 0) when its frequency is 2200 Hz 
nominal, with the center point between a mark and a space being at a 
frequency of 1700 Hz. 
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# The frequencies fransmif-ted on an outgoing phone line signal by the FSK 
modulation circuits are: 

Mark (equivalent to logical 1), 1200 Hz 
Space (equivalent to logical 0), 2200 Hz 
Soft carrier — if enabled, 900 Hz 
Answer tone — if used with a Bell System 
CBS Data Coupler, 2012 to 2240 Hz 

To govern the transmission of the soft carrier, two selection switches are 
provided on the module. One switch enables/disables the transmission 
of a soft carrier; while the other selects the length of the time period in 
which, if enabled, the soft carrier is transmitted following the drop of 
the later discussed Request to Send signal from the async l/F-2 module, 
signifying the end of data transmission. The power level used by the 
module in the transmission of the mark, space, soft carrier, and answer 
tone freq uencies is switch-selectable from 0 dBm (maximum) to -14 dBm 
(minimum), in decrements of 2 dBm. A mark or a space in the transmission 
represents a carrier signal . 

• The analog receiving circuits employ an amplitude limiter type of equal- 
ization that is switch-selectable to match the basic distance in which 
communications are to occur. 

Interface Signals and Definitions 

The interface connections of the modem module in a half-duplex, 2-wire communi- 
cation line configuration, along with its signal interface with the display terminal 
via the async l/F-2 module is shown in figure 4-17. This configuration would be 
used in a switched-network or 2-wire leased communication line application. As 
shown in the figure, the two wire connection made at the telephone-line terminal 
block, of the half-duplex transmit/receive analog data leads of the communication 
line, provide all the interface connections that are necessary for either of these 
methods of application. In the case of the switched-network application, these 
leads would be via a data coupler such as the Bell System CDT or CBS Data Coupler. 
If the latter data coupler is used in the application, the six additional interface 
connections shown in figure 4-17 as dashed-l ines, would also be required to be 
made. The signal designations that are shown in the figure within parentheses are 
the abbreviated designations that actually appear on the interconnection panel of 
the coupler itself. In the case of a full-duplex, 4-wire leased communication line 
application, the connections made at the telephone-line terminal block would differ 
from those shown, and they would cause a separate set of receive and transmit analog 
data leads to be interconnected between the modem module and terminal block. The 
interface assignments of the terminal block for both 2-wire and 4-wire configurations 
are provided in a table contained in appendix A. 

The definition of the telecommunication interface signals between the modem module 
and the communication line, via the interconnection paths provided by the telephone- 
line terminal block, is listed in table 4-1 . 
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TO/FROM DR CONNECTION ON 
EITHER BELL SYSTEM CBS 
OR CDT DATA COUPLER, OR 
DRT/DDR LEAD OF 2-WIRE 
LEASED LINE 



FROM BELL 
SYSTEM CBS 
DATA COUPLER 



A 



TO/FROM DT CONNECTION ON 
EITHER BELL SYSTEM CBS 
OR CDT DATA COUPLER, OR 
DTT/DTR LEAD OF 2-WIRE 
LEASED LINE 



TO/FROM BELL 
SYSTEM CBS 
DATA COUPLER 



TELEPHO 
TERMINA 

FRAME . 
^ GND ^ 


NE-LINE 
L BLOCK 







TO BELL 
SYSTEM CBS 
DATA COUPLER 



HALF-DUPLEX 
RECEIVE/ 
TRANSMIT 

ANALOG DATA 



____RiN6 
INDICATOR (RiT 

_J^OUPL^R_CUT 
I THROUGH (CCT)' 

I RING. LNDLCATORJRI) 



L. 



PI-26 



PI-28 



PI-25 
PI-23 
PI-24 



MODEM 
MODULE 
PART NO. 
51912400 



HALF-DUPLEX 
RECEIVE/ 
TRANSMIT - 

ANALOG DATA 



4 k 



^Sl G_N AL^ G NDJSGJ 
DATA REQUEST (DR) 
OFF HOOK (OH) 



REQUEST TO SEND 



CLEAR TO SEND 



DATA TERMINAL READY 



DATA SET READY 



RING INDICATOR A 



CARRIER DETECT 



RECEIVE DATA 



TRANSMIT DATA 



PORT A 

OF 
ASYNC 
l/F-2 
MODULE 



NOTES: 

A SIGNAL ONLY HAS SIGNIFICANCE WHEN A BELL SYSTEM 
CBS DATA COUPLER IS USED IN APPLICATION. 

A THESE LEADS WOULD HAVE TO BE TO THE MODEM MODULE 
VIA THE BACK OF THE TOP CARD CONNECTOR (PI) IN CARD 
LOCATION 09 OF LOGIC CHASSIS. THE PIN NUMBERING SCHEME 
OF THE CARD CONNECTORS IS SHOWN IN SECTION 5. 



Figure 4-17. Interface Diagram of Modem Module Part Number 51912400 

in 2-Wire Configuration 
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TABLE 4-1 . MODEM MODULE/COMMUNICATION LINE SIGNAL DEFINITIONS 



MODULE 
PIN NUMBER 


SIGNAL 


DEFINITION 


P1-51/P1-52 


Dafa Tip and Data Ring Transmit-/ 
Receive — in half-duplex 
2-wire configuration 


These lines carry the half-duplex outgoing transmit 
analog data from the modem module and the half- 
duplex incoming receive analog data to the modem 
module. 


P1-51/P1-52 


Data Tip Transmit/Data Ring 
Transmit — in full-duplex 
4-wire configuration 


These lines carry the full-duplex outgoing transmit 
analog data from the modem module. 


P1-54/P1-55 


Data Tip Receive/Data Ring 
Receive 


These lines carry the full-duplex incoming receive 
analog data to the modem module. 



The definitions of the telecommunication interface signals that are used between 
the modem module and a Bell System CBS Data Coupler, which provide the site with 
automatic answering in a switched-network application, are listed in table 4-2. 

TABLE 4-2. MODEM MODULE/BELL SYSTEM CBS DEFINITIONS 



MODULE 
PIN NUMBER 



SIGNALS 



DEFINITION 



P1-23/P1-24 



Data Request/Off Hook 



Pl-25 
PI -26 

Pl-27 
Pl-28 



Signal Ground 
Ring Indicator 

Coupler Cut Through 
Switch Hook 



These two lines from the modem module are activated in con- 
junction to cause the receive/transmit analog data lines 
leading to the modem module to be connected through the 
coupler to the telephone line. This takes place whenever an 
automatic answer or data transmission on the telephone line 
is to occur. The Data Request/Off Hook signals are activated 
when the Data Terminal Ready signal from the async l/F-2 
module is present and either the coupler has received a ring 
on the telephone line (Ring Indicator signal from coupler 
active) requiring that a subsequent automatic answer be made 
by the modem or a manual origination or answer has been 
completed by the indication of the Switch Hook signal from 
the coupler becoming inactive (until this occurs the operation 
is inhibited). The Data Request/Off Hook signals remain 
active in these circumstances until the Data Terminal Ready 
signal is dropped . 

This line provides the common reference for oil of the control 
interface signals between the modem module and coupler. 

The coupler activates this line when it receives a ring on the 
telephone line. Activation of the Data Request/Off Hook 
signals by the modem module inactivates it. 

The coupler activates this line to indicate to the modem module 
that its receive/transmit analog data I ines are connected through 
the coupler to the telephone line. This follows the activation 
of the Data Request/Off Hook signals by the modem module. 

The coupler activates this line when it senses a contact closure 
of whichever handset indicator is connected to it, which in 
this particular arrangement should be the exclusion key. Under 
these circumstances the contact closure of the exclusion key 
would occur either during a manual origination or manual 
answer so as to allow the telephone line to be transferred to 
the handset. Upon completion of the manual origination or 
answer, the control of the telephone line is transferred back 
to the modem module by the exclusion key being lifted, 
causing the Switch Hook signal to be inactivated. During the 
period in which the Switch Hook signal is active, the Data 
Request/Off Hook signals to the coupler are inhibited. 
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The signal interface between the modem module and the display terminal, by way of 
port A of the async l/F-2 module, is defined in table 4-3. As can be seen from the 
table, the significance of some of these signals differ with the communication type 
application in which the modem module is used. A visual indication of the state of 
these signal lines during operation is provided by eight red LEDs (one for each signal 
line) that are located on the outer board edge of the modem module. Each of the 
eight LEDs are labeled in an abbreviated fashion (such as, DTR for Data Terminal 
Ready) as to the signal line it represents. When an LED is lit, it indicates that the 
corresponding signal line is active. In regard to the Receive Data (RD) and Transmit 
Data (TD) LEDs, this means when they are lit (intermittently), that the corresponding 
signal line is not in an idle marking state and that data is being carried on it. Also 
contained on the outer board edge of the modem module are two LEDs which indicate 
the presence of +12 V and -12 V from the power supply assembly. The green LED 
glows when +12 V is present and the yellow LED glows when -12 V is present . 

Switch-Selectable Strapping Options 

In order to meet the requirements of all the communication line applications in which 
modem module part number 51912400 may be used, a total of thirteen switch-selectable 
strapping options are incorporated in the module as I isted in table 4-4. The selection 
of the strapping options is governed by the setting of 21 two-position slide or rocker 
switches that are located on the component side of the module. To avoid inadvertent 
movement of the setting of these switches during handling once they have been set, 
each switch or group of switches has a slide-off cover installed over them . As can 
be seen from table 4-4, each of the switches is labeled as to what option its setting 
affects. During installation of the host display terminal, the modem module must be 
removed from the logic chassis and the covers removed to gain access to the switches 
so they can be set appropriately for the particular application in which the modem 
module is to be used. To facilitate this, the selection sub columns of table 4-4, 
specify the opt ion selection appropriate for each type of application when no partic- 
ular circumstances have to be taken into consideration. When particular circum- 
stances pertaining to an application do affect the selection of an option, the selection 
subcolumn for that appi ication refers to the note contained in the table . In all cases, 
the pushing of a switch toward a labeled selection causes that option selection to be 
set or selected. 

Not to be mistaken for any option selection switches are the three switches located 
along the outer board edge of the modem module that are labeled LOCAL LOOP 
BACK, REMOTE LOOP BACK, and MARK/SPACE TEST. These three switches are 
contained on the module for the purpose of performing tests on the module at a repair 
center facil ity . They are mentioned here because of their affect on the operation of 
the module if their normal operating settings should be inadvertently changed during 
the handl ing of the module or the shipment of the display terminal . Both the LOCAL 
LOOP BACK and REMOTE LOOP BACK switches must be set away from their corre- 
sponding labels and the 3-position MARK/SPACE TEST switch must be in its center 
position in order for normal operation to occur. 



62953000 B 



4-37 



"J D 00 

5 LJ I 



0) 

E 
o 
to 



^ .9- 



M- o 
O Q. 

C (/) 

O 0) 

to "D 



8 a; 

c 

«/> o 

o ^ 

Z "5 



to 

< 



E 
o 
to 



(D 

E 
o 
to 



c: 

D Q. 

c O 
O 0) 
to TJ 



S a; 

c 



u 



u 



o a. 



u 



E 
o o 

to "O 



c 

CD 

o ^ 



z u 



c 

D 

.t: o 



o 

o 

CL O 
Q) U 

u 
X 



E D 
0 c 
to 0) 



0) o 
*. u 

i| 

o 5 

o c 

■+- • — 

^ Q 



C 4- 

o o 
E .E 

II 
§i 

u o 
E 

o 
E 



8 J o 

w> _ "a 



0) 

c 

Q."0 O IZ 



0) 



0) c 

V to •— C 

S 0^ c O 

0) D 0) O. 

I "§ ~ 



IJ 



on 

J:; si 

ZUq 

U < 



c 
o 



" E 

.1= X 

E "o 
^ S 

E g 

II 



to o 

o U 

o , 

O 0) 

t) E 

i2 O 



D 
0) 



c 

0) 

11 



•El 

£ O 

£ 

E E 



W C 
C to 



X 

O 
0) 



o 



c 
0) 

> 

X 

-a 
0) o 
"2 0) 

I- 
0) c 



U 



X 




o 




_5 




o 




Q) 




u 




c 




o 




o 




til 




*E 




D) 


> 


tc 


o 


O 


a 


Z 


c 



< 



o 

D 
Q. 



C 

*o 

D 
Q. 

to 



U 



u 

D 

CL 



O 

a 
a. 



Z 

o 

on 

o 



I 



u 



O 



CN 
I 



X 
< 



E 

0) 

-o 
o 



E 

0) 
T3 
O 



< 
z 
o 



0 

D 
O" 



0) 
00 



X 

o "a 



X 

O 

(U 



C 



4-38 



62953000 B 



^ S UJ 

g8 



O 0) c ^» 

•*- 0) 2 ^ 



o 

0) CD oT E 
^ JQ a, 



0) 

E 
o 
to 



0) 

E 



CO 
< 



M- O 

O Q- 

<D *>-• 

O 0) 

to -o 



0) 

E 
o 
to 



E 
o 
to 



h- to 

z u 



< 



0) 



0) 

E 
o 
to 



E 
o 



E 

D 

to 



t 5 % 
Q d u 



LU UU ^ 
X OQ < 

t! < 



< 



< 



z 
o 

Of: 

o 



< 
z 
o 



<D O 

" E 

0) 

o>-£ 



c — 

S 0 



13 J! 

0) 



E 
0) ■ 

i 

: -c 



I 

3 

o 

I J 

1 E 
■3: 0 

81 

c o 



0) S 

.E -c 

c . 

O tn 

^ c 
a. o 

J, . - 

a, D 
-C o 



■I ° 8 

m O O 

.E ^ .t: o 

E o ^ 

P V > flj 



1 § 



c 

'o 
o 

Q- 

to 



"8 



^ E 

?i 0) o 

o o - 

' ^ O u 

i E ^ 5 

■ -o .2 ^. 



D 
-t- 

D . 

g ^ 

S .E 

it 



JZ c 

*- o 

D ±: 

T> C 

0) ° 

-C 0) 

•4- 4- 

</> ^ 

»- -D 

O E 



0) o 



^1 

to 



.£ i 

0) <u 

It 

o S 
-2! D 
?! §- 



E S 

o to , 

t4- 



c E 
o ^ 

•il 



E 

0) 

o 



o 

-4- 

(U 



u 



_ C C c 
0) O <D 

g> ^ E 'o) 3 S- 

q cr o 

-J 0) D — 00 



E 

0) 

o 



■4- -D 



<u E c 



c 



> 8 > o 

? 3 E "o) ^ S- 
o cr o cr 



c 



o 



0) 

o 

0) 



o 
o 



62953000 B 



4-39 



Q 
O 

i 

a 
O 

U- 

O 

to 
Z 

o 

o 

o 
z 

a. 

CO 

• 



< 



z 
o 

u 



o 



Q 
O 




if E 

-E — 



a 

■ X ^ 

. «- C c < 

0-4= -n ■ 



E 

CO 



-g-S E Ss 
-I ? ^ o 



M» O o }= 

t: £ Q..^ 

8 2 it: ^ 

<u "t: O •*- 



o 



-n . "O 

Q) (U k. 0) 

S. O o 

O C fc 

^ 2 ^ S 

w O " 



— 0) 

a > 



^ s. 

o c 



o ^ . 

^ a 

<u 

(U o 



C 

O B 



c IS O 

= o <u 
c 

i o I 

ETJ 

D — CS 

III 



£-2 



> J) o : 

^ - I 

E t- 

CQ (D 
"O " 



C < 
O ^ 



tS M- 



z ^ 



X :£ 



"a 
o ■ 
E 



c y 

0) 



E 



< ■ 

z 



If S 

c o. 

O O 0) 0) 



' =1 — 3- 

- g 

c it: o 
o 



a o 

2 



^ R 



11 
t: o 



— -C P O -C 

>» ^ .£ 

" s ^ -i S 



tt, o 
*- 0 0) 



•t: >. ^ CD u 



I- 

» — -o 

■ 2 - 



C Q. *^ 
O O 0) 



P _Q O 



Q) — 

i ^ 



' -E ,p -rr _C 



O 



O ^ 



15 .2 



: o 55 ^ 
! .9- .:2 

: E_2- 



0) 2? . 



° • - (U <i> o 



I O D I 

^ E i -2 
E " -x, 



c o o £ o 
3 -2 ^ ^5 -2 



See 


note 


2W 


MAN 


See 
note 


X uj 0 


See 
note 


See 


note 


2W 


AUTO 


See 
note 


1— 1— 


See 
note 


0 dBm 




2W 


MAN 


See 
note 




See 
note 


OdBm 




4W 


MAN 


See 
note 


See 
note 


See 
note 



I 



z 
< 



:S n =^ 
xb2 o 



., i ° g 8 • 

= E u> » 

-g f J 

<? O o T 



E 





c 


0) 




0 


_C 
0 




O 


(U 


-C 


h- 


-C 


o 


< 


on 


(U 
-G 


ed 


Z 




0) 


< 


on 


jQ 

ja 




1 


_c 






u 


o 




"i 




C 
O 




■o 


0) 


0) 

c 






o 


dm 



o 

LU 

!<■ 



2 O 

0) < 

^z 



o 



X H- 

J) 0 

<1> /-X 
JD O 
D UJ 

-gx 

.t: no 
^ 0 

o 

Z 



18 



I 



-4- r: '— 

E 1 
^ E.§ 

J) o 



E J £ 
g " E 



.2 I 



Q. 

E 



."tr 

E -2 



I 



o ^ 
c ^ E ^ 

hi Si E CN 



^ o < o 



> P 



E c ^ 
E o CO 

!|e 

0) — -D 

TO J UJ) 

0) 1. I- 
'-(DO) 



4-40 



62953000 B 



( 
( 
( 
f 
( 
( 
( 
( 
( 
( 



( 
( 
( 
( 
( 
( 
( 
( 
( 
( 



E t 



u 5 

to O 



; ^ -Q > 

' ^ "o y 

; li: -r: 



4 ■£ 



o J5 

CD 2* 

c *- 

<u E 



S •£ .2 
" c R 

^ - c i 



0) c o 
o 

0) Q. 



14- O 



X f- m 

.E g *(u 

•^^ ^ 

~ (U 



5 <U = T3 



_Q 
0) 
O 

E 



' ^ ^ H 



■HO 

ui C 



o ^ ^- ^ -d 



c 
o 

o o _ _ _ 

o X CL 

~ .Q ^ -D 

q;"o *- 3 ^ 

<U 3 <U ^ 

.E E 0) -5 

— O _c 

_ TO C o ■£ 

^ .2 -T, E o 



4- u2 



O — (U 
C C 

O tt> -o 



0) . - cr 



o D) 



I/) 



0) D O 



.2 0) to 

" O 3 

0) cr 

I— w q; 



U (4- 

U 

E X -XJ £P 
• E JJ ^> ^ 

o Q. (u 2; ^ o 

— "D O V) 
=5 = -C _? .O 

D ^ li: (u "D 

- o S . J § 

r O •£ ~ <1> 

&• 5 J O .-^ -D 

"D — J*; -•- ^ C 

^ O D- ^ O 

.2 ^-o - 



o ^ 
0) o 



0) 



- g 7 - . - 
§:^^ §1 r 

D _ ^ t <U 
^ o o «/) <u <^ 
c •*- Lu i: 0) 

D b O x-D 
\ o — 



- c -c r> J. . 



.E — D 

w> > 

CO* 

g ^ 



RCV 

TERM 

OUT 


:S 2^ z 
X ± 


-o o 

O O C O 
CN O O CM 


o 


IT) 


U ^ C IT) 
to U O CM 




RCV 

TERM 

OUT 


:S 2^ z 
X t= ± 


O O C O 
CM O O CN 


o 


m 


to U O CM 




RCV 

TERM 

OUT 


1— ^ 

-5 LU "T" 

X != ±: 


<u o 
to c 


0) o 
oo c 


<u o 
to c 


to (J a — 


CO U D ''t 


See 
note 


0) 

0) o 
oo c 


0) 

(U o 
CO c 


(U i? 
0) o 
lyO C 


0) i? 

<u o 
to c 


Q) 0 

to c 


U. 

to O 


> 1 

U LU Z 
1- ± 




<D iJ 
0) o 
CO c 


0) if 
(U o 
to c 


(U i? 
(U o 
to c 


u. 

cn O 


to O 



o^ 



J? O 



(5s 




a ^ 

-c jQ 

o _o o 

c .t: o 

O ^ so 



Z 
O 
u ■ 

to . 



c 



Q. 



W ^ »LI 

<U V o 

^ o — 

J2 -D 

s, C 

_C -D 
if ^ CM § 

^ ° 0) <U 

-■■•--IE 

3 "Z 



c E 



^ -5 s- 

_o ^ O 
a> o 

•- C lo (J 

^ ^ oJ S 
30 g E 



O O V 

^ o 



O 



X c 
O O 



(u " a> 
2.-2 -7. 



o to 



U - 8 .t: Q 

£ .E _g .2 

O c •*- 

m F -n U 



0) ±: <y -D 



o b E 
- (J 

.2 ^ 



i 2 -2 



■^3 if .2 i> > o 

-1-1 n» (U C 



•--5 >-'^-^ 

D -C 0 0 c yu 



E ^ _C 



(U 



0) ■ 



a % 

.E Q 

O V. 



0) o Ji 



t _2 p o 

O ^ (U U 



o U 



■£ <u 

J- to 

r o E £ 

^ £: Q) ^ «2 «+. 

J> -15 O) D o 

_Q o> o c Q. 

o .E c <u *^ o 

6 c 0) <u — .12 

4- i_ c •£ 

^ J= o a; .2 D) 

••^ <»> .t: ^ -I a> -E 

E _c: 13 E a. ^ 

c .«J S i! 0) Q> o 

" = :5 03 E = 



— u. 
O 

5 — 
o . 



E ^ :S -- «; 
I— ^ o E "o 



^ o 

^1 



CJ </> Q_ 

C , X S ^ 2 
O <J» O c D 



-5-g o g 

12: §1 °s 

<u 4- q3 CD cu 
•- *a> *~ ^ S o'f^ 



a> o 



62953000 B 



4-41 



Interface Characferistlcs 

Except for the incoming/outgoing analog phone line signals from/to the communica- 
tion line, which characteristics have been previously defined, all signal interchange 
involving the modem module is at the following signal levels: 

Inputs: -25.0 V to +0.8 V = mark or inactive 
+2.0 V to +25 . 0 V = space or active 

Outputs: -12.0 V to -3.0 V = mark or inactive 
+3.0 V to +12.0 V = space or active 

Modem Modules, CDC Part Numbers 51912402 and 51912403 

Both of these versions have a receive/transmit data transfer rate of from 0 to 12JD0 bits 
per second on leased communication lines configured in full-duplex, 4-wire fashion. 
The only difference between these two versions is that part number 51912403 can 
provide its own regulation of power voltage and part number 51912402 cannot provide 
regulation. However, since the self-power regulation feature of part number 51912403 
is not used in its employment in the CC617-B Display Terminal, the two versions, in 
this case, are considered identical operationally. A block diagram depicting the 
modulation/demodulation circuits of both vers ions is shown in figure 4-18. 

Receive and Transmit Operation 

The directional flow of an incoming signal on the rece ive analog data leads of the 
phone line through the demodulation circuitry is shown in figure 4-18 by arrows . In 
order for an incoming signal to be accepted by the receive filter through the receiver 
isolation transformer, it must have a power level of from -32 dBm (minimum) to 0 dBm 
(maximum) and be within the frequency range of 1050 to 2350 Hz. This 1050 to 
2350 Hz frequency range represents the low- frequency limit of a mark and the high- 
frequency limit of a space. If the incoming signal meets these requirements, it is 
passed on through a limiter to an FSK data detector, and depending on whether this 
is the initial detection of a carrier, the carrier detection circuit either waits to 
activate or retains activation of the Carrier Detect signal to the async l/F-2 module. 
If this is the initial detection of a carrier, a fixed 40-millisecond delay within the 
carrier detect circuit must timeout before the circuit activates the Carrier Detect 
signal . This delay is incorporated to insure that the carrier supposedly detected, is 
in fact G true carrier and not just noise on the communication line. If the carrier is 
still being detected when the 40-millisecond delay times out, the carrier detect cir- 
cuit activates the Carrier Detect signal to initiate a receive operation by the display 
terminal. Until activation of the Carrier Detect signal, flow of the incoming signal 
through the FSK data detector and the filter circuit that follows it, is insignificant 
because the resultant content of the signal is disabled from being transferred to the 
async l/F-2 module on the Receive Data signal line. 
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Wifh the Carrier Detector signal active, the output from the FSK data detector 
through the filter circuit which represents the content of the incoming signal, is 
enabled to be placed on the Receive Data signal line. The FSK data detector is a 
frequency discriminating circuit that recognizes 1700 Hz as being the crossover 
point between the nominal frequency of a mark, which is 1200 Hz, and the nominal 
frequency of a space, which is 2200 Hz. The flow of the content of the incoming 
signal continues on the Receive Data line until a drop of the carrier is detected by 
the carrier detect circuit. When this occurs, a fixed 10-millisecond delay within 
the carrier detect circuit begins a time-out. During this 10-millisecond period, 
the Carrier Detect signal is kept active while the Receive Data line goes to an 
inactive marking state, which provides the display terminal with a clean termination 
of the received message . 

The output of the modulation circuitry, which is connected to the transmit analog- 
data leads of the phone line via the transmitter isolation transformer, is controlled 
by the state of the Request to Send signal from the async l/F-2 module. To initiate 
a transmit operation, the display terminal activates the Request to Send signal, which 
enables the output of the modulation circuitry to be transmitted on the phone line. 
At this point, the response to the Request to Send of Clear to Send by the modem 
module, is not issued until a fixed 60-millisecond delay times out. During this period 
the Transmit Data line from the async l/F-2 module, which is the input to the modu- 
lation circuitry, is in an inactive marking state and these successive marks are what 
is modulated and transmitted as a carrier signal to prelude the transmission of actual 
data. 

Once the 60-millisecond delay times out, the Clear to Send signal to the async l/F-2 
module is activated by the modem module which allows the display terminal to place 
on the Transmit Data line the actual data to be modulated and transmitted. The FSK 
modulation of the content of the Transmit Data line is performed by the transmit 
oscillator circuit. The frequencies generated by the transmit oscillator is 1200 Hz 
for a mark and 2200 Hz for a space. These signals are transmitted at the power level 
of 0 dBm. The disabling of the transmit oscillator output occurs when the Request 
to Send signal is inactivated by the display terminal to end the transmit operation, 
and in response, the modem module inactivates the Clear to Send signal . 

The significance, of the interface signals shown in figure 4-18 between the modem 
and async l/F-2 modules, is stated in table 4-5. 

NOTE 

In the case of both modem vers ions , the Data 
Termina I Ready signal org i no t in g from the 
async l/F-2 module does not interconnect with 
any of their circuitry and does not have any 
effect on their operation. 
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TABLE 4-5. MODEM MODULE/ASYNC l/F-2 SIGNAL DEFINITIONS 



SIGNAL 


UtrllN 1 1 IvJIN 


A^TI\/C CTATC 

Av^l IVb jl Al t 


Kequesr to dend 


This signal turns the modem transmitter 
carrier on . 


Spacing 


Clear fo Send 


Indicates modem transmitter carrier is 
on and that data may be transmitted. 


Spacing 


Data Set Ready 


This signal is continuously active. 


Spacing 


Carrier Detect 


Indicates that a carrier is being 
received on the phone line by the 
modem . 


Spacing 


Receive Data 


This signal line carries the demodu- 
lated data that the modem has 
received from the phone line when a 
carrier is being received. When a 
carrier is not being received, the 
modem keeps this signal line at a 
constant marking state. 


1 • _ 1 1 
Logical 1 

equivalent to 

a mark and 

logical 0 

equivalent to 

a space 


Transmit Data 


This signal line carries the data that 

J.I _i * 1. -111. ji 'J. 
the modem is to modulate and transmit 

on the phone line when the Request to 

Send signal is active. When the 

Request to Send signal is inactive, 

the async l/F-2 module keeps this 

signal line at a constant marking 

state. 


Logical 1 
equivalent to 
a mark and 
logical 0 
equivalent to 
a space 



There are no strapping options on either of these two modem module versions. Only 
two LED indicators are contained on them and are located along the outer board 
edge. When lit, these LEDs indicate that +12 V and -12 V are being received from 
the power supply assembly. The green LED shows the presence of + 12 V and the 
yellow LED shows the presence of -12 V, 

Interface Characteristics 

Except for the incoming/outgoing analog phone line signals from/to the communica- 
tion line, which characteristics have been previously described, all signal interchange 
of both modem module versions is with that of port A of the async I/F-2 module at 
the following signal levels: 

Inputs: -25.0 V to +0.8 V = mark or inactive 
+2.0 V to +25.0 V = space or active 

Outputs: -12.0 V to -3.0 V = mark or inactive 
+3.0 V to +12.0 V = space or active 
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POWER SUPPLY ASSEMBLY 



The primary supplier of the low voltages used in the display terminal is the power 
supply assembly. Voltages produced by the assembly include regulated -5-V dc, 
-12-V dc, +12-V dc, and unregulated -20-V do, +20-V dc, and 20-V ac. One 
of the major recipients of the power supply output is the +5-V regulator card (s) 
housed in the logic chassis. As has been discussed earlier in this section, the 
+5-V regulator(s) have the task of providing +5-V dc to the other modules contained 
in the logic chassis. Between the power supply assembly and +5-V regulator(s), all 
the basic low-voltage requirements of the display terminal are fulfilled. The major 
components that comprise the power supply assembly, along with the ac entry panel 
associated with the power supply, are shown in figure 4-19 and discussed in the 
following paragraphs. 




Figure 4-19. Power Supply Components 
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CAPACITOR BOARD 



The capacitor board provides filtering for the rectified +20 and -20 voltages from 
the rectifier assembly. It distributes these voltages to the +15-V dc regulator on 
the crt monitor and to the +12, -12 regulator of the power supply assembly. 

-5, +12, -12-V DC REGULATOR BOARD 

This board provides regulated -5, +12, and -12-V dc and distributes the unregulated 
+ 12 V, -20 V to the logic chassis. Four test points are provided on this board for 
the +12, -12, and -5-V dc voltages and ground . The -5-V dc output is not used in 
the present configuration of CC617-A. 

AC INPUT TRANSFORMER AND RESONATING CAPACITOR 

The ac input transformer receives ac input voltage from the ac entry panel on its 
primary windings and provides stepped-down ac voltages to the rectifier and capac- 
itor board . The transformer is a ferro-resonant type which has an associated reso- 
nating capacitor. The resonating capacitor is field-replaceable. 

AC ENTRY PANEL 

The ac entry panel contains the primary circuit breaker and the ac entry power cord. 
It provides the primary ac input voltage to the ac entry transformer. It is field- 
replaceable. 

RECTIFIER 

The nominal 20- volt ac secondary windings of the ac entry transformer are rectified 
to a pulsating dc voltage by the rectifier assembly. It is a silicon full-wave bridge 
rectifier that provides the +20 and -20- V dc input to the capacitor board for sub- 
sequent filtering. 

MAINTENANCE PANEL 

The maintenance panel, figure 4-20, contains a single PC board with: 

• Sixteen LED indicators with their corresponding drivers 

• Eight toggle switches 

• Two momentary switches 
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Figure 4-20. Maintenance Panel 

All input signals used to control the LED indicators are TTL compatible. A logical 1 
at the input of an LED driver turns the indicator on. A logical 0 at the input of an 
LED driver turns the indicator off. An open input is interpreted as a logical 1 light- 
emitting state • 

The output signals of the maintenance panel are connected to the 10 switches that 
are accessible by removing the snap-on cover from the panel . Switches 0 through 7 
are single-pole, double-throw, break-before-make type. In the Right position, 
their outputs are open, which represents a logical 1 state. In the Left position, 
their outputs are connected to Common, which represents a logical 0 state. The 
EXECUTE switch is a momentary, single-pole, double- throw, break-before-make 
switch. In the Left position (at rest), the NC contact is connected to Common and 
the NO contact is open. In the Right position, the NC contact is open and the NO 
contact is connected to Common . The RESET switch is identical to the EXECUTE 
switch, the only difference being that the NC contact is not used. 
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Eight indicators (upper row) reflect different terminal conditions, depending on 
whether the terminal is in a normal operating mode or in a diagnostic mode. For 
normal operating mode, six of the indicators are used to reflect the following program 
status conditions under program control. 

• ON — 1 

> Program execution started 
. RDY — ) 

• ACTV — Active 

• XMT REQ — Transmit request 

• IRAN PROG — Transaction in progress 

• COMM ERR — Communications error 

In the diagnostic mode, the information that these eight indicators reflect is not as 
basic in nature as when in normal operating mode, and because the indicators are 
under program control, this information is likely to differ between different appli- 
cations of the display terminal. In the diagnostic mode of the Ticketron application 
of the display terminal, these indicators reflect which quicklook is in execution 
according to the following: 



• 


0000 0001 — 


Test 001 (ROM checksum test) 


• 


0000 0010 — 


Test 002 (RAM memory test) 


• 


0000 0011 — 


Test 003 (Command test) 


• 


0000 0100 — 


Test 004 (Async comm channel test) 


• 


11111111 — 


Test 005 (Display test) 


a 


0000 0000 — 


Test 006 (Keyboard test) 


• 


0000 0111 — 


Test 007 (Ticket printer test) 




0000 1000 — 


Test 010 (Matrix printer test) 
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Eight indicators (lower row) reflect the following communication interface status 
conditions. One indicator is not labeled and is controlled by the 2^ output of the 
STIC module auxiliary register. 

• CD — Carrier Detect 

• RD — Receive Data 

• MPE ~- Memory Parity Error 

• DTR — Data Terminal Ready 

• RTS — Request To Send 

• CTS — Clear To Send 

• TD • — Transmit Data 

The functions, that the ten maintenance panel switches control, depend upon the 
firmware program employed in the application. In the Ticketron application of the 
display terminal, the eight switches (0 through 7) and the RESET switch provide 
manual controls for the diagnostic/autoload execution as follows: 

• RESET switch toggling this switch causes the qui ck I ook-auto I oad 
sequence determined by the settings of the eight switches (0 through 7) 
to be reinitiated. 

• Switches 7 through 0 = 0 — execute quick look and autoload 

• Switch 7 = 1 and switches 6 through 0 = 0 — bypass quicklook 

• Switch 7 and 6=1 and switches 5 through 0=0 — bypass quicklook 
and autoload 

• Switch 5 = 1 and switches 4 through 0 = 0 (switches 7 and 6 as desired) - 
program pause 

• Switches 3, 2, 1 , or 0 = 1 — quicklook only (selectable tests) 

In the Ticketron application, the function of the other maintenance panel switch is: 

• EXECUTE switch — toggling this switch following a transmission or 
checksum error causes a reload of a program page of the applications 
program to occur. 
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KEYBOARD MODULE OF THE CC617-A MODEL AND TICKETRON APPLICATION 



OF CC617-B 



The keyboard module, figure 4-21, contains an 86-key keyboard assembly and a 
fhree-position keylock switch. A unique 8-bit binary code is assigned for each of 
the 86 keys. Each key, when pressed, presents its assigned code and a Data Ready 
signal in parallel to the display/keyboard l/F module located in the logic chassis. 
All voltages and control signals necessary for keyboard operation are provided from 
the display terminal via a 2-foot interconnecting cable between the keyboard mod- 
ule and the keyboard I/O connector of the terminal. Signals present on this cable 
are typically less than 30 V dc and greater than -13 V dc. 
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Figure 4-21 . Keyboard Module 
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The three-position OFF/ON/MGT keylock switch requires a key for operation and 
may be removed in either the OFF or ON position. Status codes are generated for 
each key position. When placed in the OFF position, the keylock switch disables 
the ac input power to the ticket printer. The ON and MOT positions apply power 
to the ticket printer and permit normal keyboard operation for ticket sales data 
input or management data input under software control . 

The status bits provided to the keyboard interface logic for the different positions 
of the keylock switch are as follows: 



Switch 
Position 



Status Bits 
23 22 



Switch Contact 



OFF 0 0 

ON 0 1 

MGT 1 1 



Open 

Closed 

Closed 



The switch contact controls the application of power to the ticket printer 
controller cabinet. 
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DIAGRAMS 



This section contains the module interconnection and cabling diagrams for the 
display terminal. These diagrams are divided in two sets; on the first set, drawing 
number 62200815, applies to CC617-A and the second set, drawing number 62200826, 
applies to CC617-B. Logic diagrams for the various modules are contained in the 
respective hardware maintenance manual for that assembly. Refer to the preface of 
this manual for applicable publication numbers. 

The pin numbering scheme of the modules within the logic chassis is shown in fig- 
ure 5- 1 . 

PIN PI-80 




^MATING CONNECTORS LOCATED ON LOGIC CHASSIS 

01851 



Figure 5-1 . Pin Numbering Scheme of Modules in Logic Chassis 
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MODULE NAME AND LOCATION 



BUSSED SIGNAL NAME 
AND PIN NUMBER 




+5V 


Pl-1.2.3.4 
P2-1 2 3 4 


X 


X 


X 


X 


X 


X 


X 


X 


X 


GND 


Pl-77.7B,7a.80 
P2-77.78.79.80 
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X 


X 


X 




)( 


X 


X 


X 
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X 


X 


X 


X 






X 


♦ADDRESS BUS 2^ 


P2-57 




X 


X 


X 


X 








X 


♦ADDRESS BUS 2^ 


P2-5B 




X 


X 


X 


X 


X 


X 




X 


♦ADDRESS BUS 2^ 


P2-59 




X 


X 


X 


X 


X 


X 




X 


♦ADDRESS BUS 2° 


P2-60 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2^ > < 


P2-9I 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2^> -< 


P2-62 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2^) < 


P2-63 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2^> < 


P2-B4 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2^ > < 


P2-65 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2^ > < 


P2-86 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2' >— < 


P2-67 




X 


X 


X 


X 


X 


X 




X 


♦DATA BUS 2° > < 


P2-6B 




X 


X 


X 


X 


X 


X 




X 





































































in 

00 
O 
o 

oCJ 
CD 



8 12 



< 

.■X 

o 

-J 
< 
z 

o 
(f) 

a 

UJ 

v> 



t 



NOTE: THESE SIGNALS ARE PRESENT ON LOCATIONS 02 THROUGH 10 
THE X INDICATES WHERE THE SIGNALS ARE ACTUALLY USED. 



I CROSS 
Iref no 



Q I Q ^ m I < 

5-4 62953000 B 



A 



Pl-ll 



Pl-ll CURRENT SHARING 



A 



BOl P1-I0 Pl-9 DRIVER IN 



A 

BOt Pl-7 P1-B yy OVERCURRENT IN 



SEE CROSS 
REF 13 



A 



PI-75 -20VJHPUT 



A 



A 

-IBV O-^ 



A 



P1-67 yy »20V INPUT ^•18V O— ^ 



A 

Pl-71 'NPUT GROUND GND O— ^ 



/\ INDICATES fOIL CONNECTION ON BACKPLANE. 

/2\ THE ACTUAL VOLTAGE MAY VARY BETWEEN +18 
AND +23V0C. 



+5V REGULATOR 

(SLAVE) 
LOCATION A01 



OVERCURRENT OUT 



f~0+5V 



A 



A 



+5V BUS 



00 

o 
o 

jCVJ 
C\J 

CD 



Ui 

8 J2 



LU 



ir 
o 

< 
-I 

o 

UJ 

a: 
> 
+ 



o 
< 



AOi 
AOI 



62953000 B 



5-5 



o 



A 

801 Pl-IO Pl-9)s, DRIVER IN 

A 



SEE CROSS 
REF 13 - 



P1-75. V -IQl I 



A 

P1-67 



P1-70 



A 

INPUT »iBVQ~4 



A 



Jll-a^^ „ Pl-7Uv INPU 















SEE CROSS 
REF 13 • 



zll^y (NOT US E P) 



A 



Jll-7 (NOT USED) A 



A 



J11-4 yy +12VDC A 



A 



NOTES; 

A INDICATES FOIL CONNECTION ON BACKPLANE. 

/\ SIGNAL NOT USED IN +5V REGULATOR MODULE 
(TIE POINT ONLY). 

A ACTUAL VOLTAGE MAY VARY BETWEEN +18 

AND +23 VDC. 



+t)V REGULATOR 

(MASTER) 
LOCATION BGl 



.A 

.A. 
.A. 
.A. 
A. 

A 



CURRENT SHARING 



OVERCURRENT OUT 



OVERVOlTtliE , , PI-65 -.v 



SEE CROSS 
REF 13 



BOl Pl-9 
AOl Pl-9 



BOl Pl-8 
AOl Pl-8 



5^ 



-> +5V BUS 



-»7 



-> GROUND BUS 



pi-^i 

•40 



Pl-35 
36 



Pl-27 
28 



-f »^ 



Pl-31 
•32 



vPML 



vPi-ie 

. Pl-19 
^Pl-20 



1 )^P1-24 



in 

00 

o 

o 

oC\J 
oCM 
I CD 



_ o 

9 CN 

8 12 



CO 
< 



a: 
o 



> 



5-6 



BOl 
BOl 



< 

62953000 B 



o 



i P'-36 ^ N , -^DATA SWITCH 2^ 
i-30 Pt-30 yy -t-DATA SWITCH 2^ 



33 P l-33 yy +DATA SWITCH 2** 
•37 P1-37 yy -^"ATA SWITCH 2^ 



I A02A-: 

1 A02A-: 

1 A02A-33 P t-33 > 

1 A02A-; 

I A02A- 

1 A02A-I 

1 A02A-! 

1 A02A-58 P l-5fl yy -rilATa «;wiTnH ?0 



i-48 P I -48 yy ^-DATA SWITCH 2^ 
1-50 P'-50 yy *DATA SWITCH 2^ 



1-55 P1-55 yy 4j)ATA SWITCH 2^ 



P1-57n 




^ EXE CUTE ( ND) 



Pl-GO^v^ +EXECUTE (NO 



♦RESET (NO) 



DATA LED 2^ 



BATA LED 26 



DATA LEO 2^ 



DATA LEO 24 



PI -43 y y DATA LEO 23 
PI -46 V ^ DATA LEO 2^ 



07 P1-22 

08 PI -20 

08 Pl-47 
08 Pl-43 
08 P1-19 
08 P1-I7 
08 Pl-23 



•■•PARITY ERROR LED 



Pl-26 



P 1-2B 



CON (A) 



-RCV DATA (A) 



P l-44 *m (A) 



PI -51 



+CTS (A) 



Pl-47 



-XMT DATA (A) 



*m (A) 



07 Pl-33 Pt-34 yy »AUX RGTR 2^ 
07 Pl-B P 1-8 y y -AUX RGTR 0 



MAINT PANEL 
I F CONNECTOR 
LOCATION 02 



••■PANEL 2' 



•hPANEL 2^ 



+PANEL 2^ 



•^EXECUTE (NO) 



_|^XECUTE_(NC)_ 



-MR/AUTOLOAD 



> P'-57 07 Pl-24 
>iizi£ 07 P1-21 
s Pl-?5 07 Pl-36 



•^TERMINAL READY 



Pl-27 



•^TERMINAL ACTIVE 



■^DATA LEO 2^ 



•^DATA LED 2^ 



+XMT REQUEST 



♦TRANS IN PROG yy Pl-52 n A02A-52 



■H*EH PARITY ERROR 



•hCARRIER DETECT 



-RECEIVE DATA 



11 A02A-26 

11 AG2A-28 

11 A02A-44 

11 A02A-51 

11 A02A-56 

11 A02A-47 

11 A02A-34 

11 A02A-8 



WON STIWOAM} AWEVIATIOWS 
CON - CARRIER OM 
RCV - RECEIVED 

AUX R&TR - AUXILIARY RE&ISTER 



NOTE: THIS CONNECTOR LOCATION IS A TIE POINT 
BETWEEN STIC. ASYNC 1/F-2 AND MAI NT 
PANEL MODULES. 



02 



02 



Q 

62953000 B 



o 



5-7 



o 



CQ 



03 Pl-77 

03 P1-14 
03 Pl-16 
03 Pl-18 
03 PI -20 
03 Pl-22 
03 P1-24 
03 PI -26 
03 P1-28 



-ENABLE ROM CHIP SELECT 



P I -I S »_±A2 



PI -17 •»A2^ 
Pl-19 ^ N , »A2^ 



Pl-21 



±Aii 



Pl:23^>_tA2L 



03 PI 



3 P 1-n y ylSm 
Pl^^ifii 



VPQ (+5V IN READ MODE) 



Vgn (-i-SV IN READ MODE) 



Vgg (-9V IN READ MODE) 



Pl-fl_ 



OP ^-9V IN RFAD MODE) 



03 Pi_31 P'^>^ 
03 P1-33 Plz3i^>^ 



03 P1-33 ■ ' > >-^ 
03 Pi_35 Pb2L^>lI12i 

03 P1-39 Pt=411-»-±fl4 



03 Pi_4, Pl=Al-^>il4- 
03 Pl-43 '^■=^>^ 



03 Pl-43 

03 pi_45 Pl.^>±Ill 
03 P1-47 P';^>-iDi 



Pl-a7 » * PR QIiR A M 
Pl-4a )>>PR OIiWAW 



,S£J.£C.T IB 



SELECT 15 



Pl-Za »*PRDBRAM SELECT 14 
Pl-aO ) >*PMA| | SELE CT 13 



Pl-5fl >>^PBOIiR<^ll SELECT 12 



P1-3a )>tPBQBRAM S ELECT 1 1 



P1 -5B ^ s ,-t-PROGRAM SELECT 10 



Pl -55 ^PROGRAM SELECT 9 
Pt-BI )>tfROfiRAH SELECT 8 



Pl-62 >>^PROGR/\M 
P<-fi5 ))*PROBRAM 



SELE CT 7 



■^)*PROBRAM SELECT B 



Pl-fi5 ))*PROBRAM 
Pl -66 ^>,^PROGRAM 
P1 -68 ^s,-»-PR06RAM 
Pl -67 ^>^*PR0GRAM 
Pl-Bflvs±PROGRAi 



SELECT 5 



SELECT 4 



SELECT 3 



Pl-Bfl ^v ^^PROGRAII ! 
Pl-70 ^ v^^PROfiRAM SELECT 1 



MLE£I_2_ 



P2-68 yymmi select 2'' 



P2 -70 ^N,^MODULE SELECT 2^ 
P2 -73 ^v-t'MODULE SELECt"T" 



P2-JLi. 



♦MODULE SELECT 2" 



46 ^N , -*-ADDRESS BUS 2 



■47 ^^^ADDRESS BUS 2'^ 



-49 );^^ADpRi?; m 2'; 



49 ^s,*ADDRESS BUS 2 



JUL 



♦ADDRESS BUS 2^° 



♦ADDRESS BUS 2^ 



iL-^/WESs lys 2; 



•A0DRE55 HII5 2 



^♦ADDRESS m 2" 



♦ADDRESS BUS 2° 



56 vv^ADDRESS 

,57 



BUS 2^ 



-»>*AflllRESS PUS 2' 



AL-4>^MESS PUS 2' 



-n ))MPPHESs m 2° 



P2-iL. 



■MEMORY REQUEST 



))-*RITE 



■MASTER RESET FROM PROC 



* DENOTES BUSSED SIGNALS. 



Lo=i_ 



12 O— ^ 



13 O— ^ 



14 O-^ 



15 O— ^ 



ROM MEMORY MODULE 
(FOOO-FFFF) 
LOCATION 03 



♦DATA BUS 2' 


^>jP2-61 


♦DATA BUS 2^ 


»P2-62 


♦DATA BUS 2^ 




♦DATA BUS 2^ 


yyllM 


♦DATA BUS 2^ 


yv, P2-65 


♦DATA BUS 2^ 




♦DATA BUS 2^ 




♦DATA BUS 2° 


^N, P2-6B 



FOR MODULE 
LOGIC SEE 
62192200 



+A2'^ ))P1-1B 



♦A2^ yy Pl-ia 



♦A2'* 



P1-2 Q 



♦A2'^ > > P'-" 



Pl-24 



♦A2' yyPl-26 



♦A2" ^ > ^P1-2B 



-READY 



-ANTICIPATE READY 



03 Pl-13 
03 Pl-15 
03 Pl-17 
03 Pl-19 
03 Pl-21 
03 Pl-23 
03 PI -25 
03 Pl-27 

03 P1-32 
03 Pl-34 
03 PI -36 
03 Pl-40 
03 Pl-42 
03 PI -44 
03 PI -46 
03 Pl-48 



LOC 


03 


CROSS 


03 



5-8 



< 

62953000 B 



o 



Pl-53^ > ^ -WRITE 2" 



PI -54 



-DISABLE PARITY CHECK 



GND 
GND 
GND 



P 2-69 -t-MGDULE SELECT 2^ 
P2-70 ^ ^MODULE SELECT 2^ 



'*l(IDOULE SELECT 2^ 



v^MODULE SELECT 2" 



P2-45 ^^ADDRESS BUS 2^^ 
P2-46 v , ,-»ADDRESS BUS 2^^ 



+ADORESS BUS 2^^ 



+ADDRESS BUS 2^2 



+ADORESS BUS 2' 



+ADORESS BUS 2'0 



♦ADDRESS BUS 2*' 



+ADDRESS BUS 2"' 



v^ADDRESS BUS 2' 



^ADDRESS BUS 2^ 



•^ADDRESS BUS 2' 



•t-ADDHESS BUS 2*^ 



P2-43 )>, -WRITE 



P2-41 



-MEMORY REQUEST 



RAM MEMORY 

U 000-1 FFF) 
LOCATION 04 



22 



-READ 2^ PARITY BIT PI-61 
-PARITY ERROR P1-63 



+3K W0RDS(^P1-60 



+2K W0RDS_;^Pl-62 



IK WORDS ^^Pt-64 



-ANI iCIPATF READY. .P2-37 



-READY^ ^ P2-39 



+OATA BUS 2' 



♦DATA BUS 2^ 



•t-DATA BUS 2^ 



^•DATA BUS 2^ 



•t-DATA BUS 2-^ 



^^DATA BUS 2^ 



^•DATA BUS 2' 




FOR MODULE 
LOGIC SEE 
62192300 



DENOTES BUSSED SIGNALS 



_ J. 

62953000 B 



CROSS 



04 
04 



m 



5-9 



o 



-DISABLE PARITY CHECK 



GND 
GND 
GND 
GND 



^+MODULE SELECT 2"^ 



. +MODULE SELECT 2^ 



P 2-73 ^^♦MODULE SELECT 2' 
P2-74 ^ >^ *MODULE SELECT 2° 



P2-45 ^ ^ -^ADDRESS BUS 2^^ 
P2-46^ ^ ^-»ADDRESS BUS 2^^ 



P2-47 v v -^ADDRESS BUS 2^^ 
P2-48v v+ADORESS BUS 212 



-^ADDRESS BUS 2' 



+ADORESS BUS 2'" 



P2-52 v^-»ADDRESS BUS 2'' 



V V •'■ADDRESS BUS 2^ 
if^ t-ADDRESS BUS 2^ 



P2-58^N, -t-ADDRESS BUS 2^ 



sJLMBiSOiiiiL 

__ ' ^ -1 



* P2-57^s, ♦ADDRESS BUS 2-^ 



P2-58 



P2-59)^^APPR|$S BUS 2 



P2-60>^^ -t-ADDRESS BUS 2° 



RAM MEMORY 

(OOGO-OFFF) 
LOCATION 05 



+3K WORDS P1-60 


+2K WORDS Pl-62 


+ 1K WORDS ^^Pl-64 


-ANTICIPATE REAOY^^P2-37 


-READYv vP2-39 


+OATA BUS 2^ 


7 /" 

) < >^>,P2-61 


+DATA BUS 2^ 


>— < ^N,P2-62 


+DATA BUS 2^ 


> < )N,P7-fi3 


+DATA BUS 2* 


> < CnP2-64 


+DATA BUS 2^ 


^^P2-65 


+DATA BUS 2^ 


> < )^P2-66 


+OATA BUS 2^ 


> < ^N,P2-67 


, +DATA BUS 7° 


> < >^v,P2-68 



22 



-READ 2^/PARITY BIT', 



-PARITY ERROR 



FOR MODULE 
LOGIC SEE 
82192300 



DENOTES BUSSED SIGNALS 



o 



5-10 



05 
05 



< 

62953000 B 



o 



CQ 



D6 PI -28 





-U«l L M 

-PROCESSOR BUS ENABLE 




'^>- 


■^20 MHZ IN 


50— J 


Pl-68 )^ 


-COMMON RESET 




'^>- 


-SECONDARY HEADY 






-INTERRUPT 7 




'^>- 


-INTERRUPT 6 






-INTERRUPT 5 





07 P1_58 -INTERRUPT 4 



07 P1-52 Pl-55) v ^ -INTERRUPTS 



07 P1-54 PM7)>^ -INTERRUPT 2 
07 PI-50 ' '1'53 ) >— ' 



07 P1-34 Pl-52 -INTERRUPT 0 



-BUS REQUEST 7 



Pliil^> -BUS REQUEST I 



-BUS REQUEST 5 



-BUS REQUEST 4 



P1-20 yy -BUS REQUEST 3 



10 P2-36 



Pl-2i 



-BUS REQUEST 2 



P1-19 yy -BUS REQUEST 1 



P1-25 yy -BUS REQUEST 0 



P2-I3 



« Pi=lL 



• P2-37 yy -ANTICIPATE READY 



Piz21 



-MASTER RCSET TO PROCESSOR 



f2=n^y^ 



-ENABLE CONTROL PANEL STROBE 



WON STANDARD ABREVIATIONS 

INTE - INTERRUPT ENABLE 
DBFL - DATA BUS FLOW 
HLDA - HOLD ACKNOWLEDGE 
I NT A - INTERRUPT ACKNOWLEDGE 
MLTA - HALT ACKNOWLEQCE 



* DENOTES BUSSED SIGNALS 



PROCESSOR 
LOCATION 06 



-WAIT 



-POWER ON RESET 



FOR MODULE 
LOGIC SEE 
62192400 



-INTERNAL TIME OUT 



-TIME OUT INTERRUPT 



-CHANNEL 7 STROBE 



-CHANNEL 6 STROBE 



-CHANNEL 5 STROBE 



-CHANNEL 4 STROBE 



-CHANNEL 3 STROBE 



-CHANNEL 2 STROBE 



-CHANNEL 1 STROBE 



-CHANNEL 0 STROBE 



-BUS ENABLE 6 



-BUS ENABLE 5 



-BUS ENABLE 4 



-BUS ENABLE 3 



-BUS ENABLE 2 



-BUS ENABLE 1 



-BUS ENABLE 0 



-PROCESSOR ON BUS 



-FETCH 



g—O 29 



-MASTER RESET FROM PROCESSOR 



-MEIIORY REQUEST 



-CONTFOL PANEL STROBE 



^yj 



-«T4 



♦ADDRESS BUS 2^^ 



♦ADDRESS BUS 2^^ 



♦ADDRESS BUS 2^^ 



♦ADDRESS BUS 2^^ 



♦ADDRESS flUS 2'' 



♦ADDRESS lUS 2 



*mmi BUS 2° 



♦ADDRESS BUS 2^ 



ADDHESS IUS 2; y y P2-S3 



♦ADDRESS BUS V 



♦ADDRESS BUS 2^ yy P2-55 



♦ADDRESS BUS 2* 



♦ADDRESS BUS 2^ y y P2-57 



♦ADDHESS BUS 7^ yy P2-58 



♦APPRESS BUS 2 



♦ADDRESS BUS 7° ^ ^ P2-a| 



06 P1-27 

07 P1-I9 

06 Pl-26,07 P1-32 
06 PI-50, 07 Pl-28 



♦DATA BUS 2^ 



♦DATA BUS 2° 



♦DATA PUS 2^ 



^^2 62 



♦DATA BUS 2* 



♦DATA BUS 2^ 



♦DATA BUS 2^ 



r^y 



♦DATA BUS 2' 



T^y 



[MI 



LO 

00 
O 

o 



5 o 

9 CN 

m CK 

8 :£2 



o 
</) 

UJ 

o 
o 
or 

Q. 



06 



CROSS 



06 



62953000 B 



5-11 



o 



02 P1-36 Pi::61^>_±PMIL2l 



02 P1-33 Pl-68» -^PANEI. 2^ 



02 P1-37 Pi--.fi5...>> ^PANEl 2^ 



02 pr_4B P-kM^) -^PANEL ?3 

02 pi_50 P b l O » -^PANEL 2^ 

02 P1-55 Pi=fii^> _ 

02 P1-5B PlifiI_^>_Jfm_ZL 



+PANEL 2' 



■INTERRU PT I 



Pl-55>^ v , -INTERRUPT 5 
ei-57» -INTERR UPT 4 
Pl-51^ v, -INTERRUPT 3 



10 P2-34 n-aa > )_ 



PJrll 



P l-I7 >) -EX T INT n 

pjdLa..» - E XT I N T n 

PI-IB )> - E XT I N T ff4 



*■ EXECUTE SWITCH N.O. 



02 P1-60 PI-21 ^N, ^EXECUTE SWITCH N.C. 




POUR 



INTERNAL TIME OUT 



07 .Rll23>Pl-25 » *TIMER C|,QCK 



-CHAN 0 STROBE 



•t-MODULE SELECT 2^ 



P2-69v^ N, 

P2-70vN, -i-lilODULE SELECT 2^ 
-^MOOULE SELECT 2^ 



P2-74^N^ ^^MODULE SELECT 2° 



+MORESS BUS 2* 



♦ADDRESS BUS 2^ 



P2r4L»>. 



•t-ADDRESS BUS 2 



♦ADDRESS BUS 2" 



-MTl 



P2-39 y N, 



-READY 



-MEWORY REQUEST 



PJLIL») ^2 MHZ 



-WASTER RESET FROM PROC 



P2~43^>^ -WRITE 



P2-29 



P2-27^^ -TEST RESET 2 



HON STANOARD AWE VI AT IONS 
EXT INT - EXTERNAL INTERRUPT 
MR - MASTER RESET 
POMR - POWER ON MASTER RESET 
AUX - AUXILIARY . 



STIC 
LOCATION 





-INTERRUPT 7 






-INTERRUPT 6 






-INTERRUPT 5 


s^^Pl-56 




-INTERRUPT 4 


N>^P1-5B 




-INTERRUPT 3 


_^^Pb52. 




-INTERRUPT 2 






-INTERRUPT 1 


^v,Pl-50 




-INTERRUPT 0 


)>PMi 




+AUX 7 


^s,Pl-33 




+AUX B 






+AUX 5 


))Pl-35 




+AUX 4 


-^>^ 




+AUX a 






'*'AUX 2 


_»Ph4L 




+AUX 1 


)>PhlL 




+AUX 0 


))P'-44 




-AUX 0 


>^^Pl-8 . 


^— O 23 


-SELECTABLE FREQ I 




^— O 22 


-SELECTABLE FRED Tl 






+OATA 2^ LED 


))Pl-39 




+0ATA 2^ LED 


^N,P1-40 



FOR MODULE 
LOGIC SEE 
62197500 



DATA 25 LED ^^P1-3B 



♦DATA 2^ LED 



♦DATA 2^ LED 



^•DATA 2^ LED ) n , P1-4B 

♦DATA 2^ LED Pl-42 



♦DATA 2" LED ^N , Pl-4t 



+1200 HZ (75 BAUD) yy Pl-23 



♦2400 HZ (150 BAUD) 



Pl-9 



M8QQ HZ (300 BAUD) >> P1-1 2 
♦9600 HZ (BOO BAUD) nnPI-H 
^ v,P1-15 
)P1-I6 



♦19.200 HZ (1200 BAUD) 



♦ 38.400 HZ (2400 BAUD) 



♦78.600 HZ (4BO0 BAUD) yy^^'^^ 



♦ 153.600 HZ (9600 BAUD) )^P1-14 



♦PARITY ERROR LED 



-GATE a'^-*>A^5 



-(POMR+AUTOLOAD) 



-MR TO PROCESSOR 



-ANTICIPATE READY 



♦A00R£iOili_i!L^ >P2dl5. 
♦ADDRESS BUS 2^^ ^ - P'-iR 



♦ADDRESS BUS 2*^ > . \P2-47 



ADDRESS BUS 2^^ P2-4fl 



♦DATA BUS 2' 



♦DATA BUS 2° 



♦DATA BUS 2^ ! 



♦DATA BUS 23 >— < ^^Pg-fiS 



♦DATA BUS 2^ >— < ^ > ^P2-66 



♦DATA BUS 2' 



♦DATA BUS 2° >—< yyfl-U 



DENOTES BUSSED SIGNAL 



06 Pl-31 
06 P1-24 
06 Pl-23 
06 Pl-33 
06 P1-55 
06 P1-47 
06 Pl-53 
06 PI -52 

02 PI -34 



10 Pl-37 
10 P1-61 
10 P1-39 



02 P1-27 
02 P1-32 
02 P1-29 
02 P1-42 
02 P1-43 
02 P1-46 
02 PI -52 
02 Pl-53 

07 P1-25 

08 Pl-9 
08 P1-12 
08 P1-11 
08 P1-15 
08 P1-16 
08 Pl-13 
08 Pl-14 

02 P1-41 
06 P1-32 
10 P1-62 



^>P2z3I 



LO 

00 

o 
o 



C3 



% o 



LOG 


07 


CROSS 

m N9 


07 



CM 



CO 



5-12 



< 

62953000 B 



o 



n AQBA-s/^"'' IT] )> -P^TARS (A) 
(09 P1-56) _r 



-56) 
11 A08A-55 Pii&i 
(09 Pl-63) 



+DSR RS (A) 



n A08A-53''-ll^lg->>- 
(09 P1-64) 



•t-CTS RS (A) 



+RING IND RS (A) 



11 AOBA-62 ' "^[5] ) >- 
(09 PI-61) -J 

y y +C ON RS (A) 



(09 P1-65)- 

11 A08A-70PbIL:^> •^2ND CON RS (A) 



1 A08A-63 Pl-63^ 
1 A08A-B7 Uz&L^y. 
1 AOBA-65 QdBli 



P1-27 ^ 



07 Pl-14 
07 P1-13 
07 Pl-16 
07 Pl-15 
07 P1-11 
07 Pl-12 
07 Pl-9 
07 P1-27 



Pl-14 ^ 



11 A08A-54 



PI -54 



11 A08A-56 y y. 



(09 P1-51) ^1^>- 



I AOBA-73 '^'-'^ »- 
10 Pi_74 Q:iI4-»- 



+DATA TTL (A) 



-DATA TTL (A) 



-DSR TTL (A) 



-CTS TTL (A) 



-RING IND TTL (A) 



-CON TTL (A) 



-DATA RS (B) 



+DSR RS (B) 



^CTS RS (B) 



•t-RING IND RS (B) 



1 AOBA-64 

I A08A-61 PlziL^>_ 
1 AOBA-69 Pl-69^^ ^2ND CON RS (B) 



+CONRS (B) 



•»-DATA TTL (B) 



-DATA TTL (B) 



-DSR TTL (B) 



-CTS TTL (B) 



-RING IND TTL (B) 



-CON TTL (B) 



2400 BAUD 



1200 BAUD 



600 BAUD 



VAR FREQ I t 



-CHAN 1 STROBE 



RCV 



TRANSMIT (ANALOG) 



TRANSMIT (ANALOG) 



KEYLOCK IN 



NOTES: 

* DENOTES BUSSED SIGNALS 
( ) ACTIVE WHEN MODEM OPTION PRESENT 
A NOT USED IN ASYNC I /F-2 MODULE-TIE POINT ONLY. 



ASYNC I /F-2 
LOCATION 08 



-XMT DATA RS (A) 



+OTR RS (A) 



•i-RTS RS (A) 



+2ND RTS RS (A) 



■t-XMT DATA TTL (A) 



-DTR TTL (A) 



-RTS TTL (A) 



J— O 15 



-XMT DATA (A) 



+DTR (A) 



j—O 12 



+RTS (A) 



-RCV DATA (A) 



+CON (A) 



+CTS (A) 



. PI-19 



11 A08A-38 

(09 PI-57) 
11 A08A-44 
(09 P1-5B) 
11 A08A-42 
(09 P1-6B) 
11 AOBA-40 



02 P1-56 
02 PI -44 
02 PI-47 
02 Pl-28 
02 P1-26 
02 PI-51 



-XMT DATA RS (B) 



+DTR RS (B) 



+RTS RS (B) 



■>-2ND RTS RS (B) 



_^>IL12 11 A08A-32 

->> '''-30 II A08A-30 

^-^^ 11 A08A-26 

II A08A-24 



+XMT DATA TTL (B) 



-DTR TTL (B) 



-RTS TTL (B) 



-XMT DATA (B) 



+DTR (B) 



J— 013 



^•RTS (B) ' 



-RCV DATA (B) 



+C0N (B) 



■t-CTS (B) 



_^>PM1. 



f-~08 




-ANTICIPATE READY 



DATA BUS 2^ 



DATA BUS 2^ 



DATA BUS 25 



DATA BUS 23 



DATA BUS 2^ 



DATA BUS 2 



DATA BUS 20 




RECEIVE (ANALOG) v>,P1-54 



RECEIVE (ANALOG) 



TRANSMIT (ANALOG) v 
TRANSMIT (ANALOG) y y 



KEYLOCK IN 



KEYLOCK OUT yy^-''^ 




00 
O 
O 

oC\l 



% o 

9 CS 

8 !£} 



I 

U- 
\ 

u 
z 
>- 

CO 

< 



LOG 


08 


CROSS 
REF NO 


08 



(M 



62953000 B 



5-13 



o 



tn 



I PI -54 ' 



RECEIVE (ANALOG) 



08 P1-56 P 1-55 RECEIVE (ANALOG) 



08 PI -38 ^hH-^ 



-TRANSMIT DATA (RS) 



+DTR (RS) 



08 PM2 liL: 

pi-26 : 



■t-RTS (RS) 



-I'RING INDICATOR 



P 1-35 TRANSMIT DATA (TTL) 

PI -37 S RTS (TTL) 



DTR (TTL) 



+20V (UNREG) 



09 Pl-76 n-3D -20V (UNREG) 



P1-10 



09 P]-]A^^^lL^y- 



LDCAL LOOP BACK 



REMOTE LOOP BACK 



SWITCH COMMON 



COUPLER CUT THROUGH 



OSCILLATOR IN 



MODEM MODULE (OPTION) 
LOCATION 09 



TRANSMIT (ANALOG) 



TRANSMIT (ANALOG) 



-RECEIVE DATA (RS) 



RING INDICATOR (RS) 



DSR (RS) 



CTS (RS) 



CON (RS) 




RING INDICATOR (TTL) vv P1-16 
RECEIVE DATA (TTL) P1-3B 
CTS (TTL) PI-3B 



DSR (TTL) 



CON (TTL) 



-H2V (REG) 



-12V (REG) 



OSCILLATOR OUT 



a < 



!£2 

00 

o 

o 

oCM 



5 p 



09 



REF NO 



09 



5-14 



62953000 B 



12 AtOA- 

12 AlOA- 

12 A10A- 

12 A10A- 

12 AlOA- 

12 A10A- 

12 A10A- 

12 A10A- 

12 A10A- 

12 A10A- 

12 A10A- 



j Pl-6B>^\ -t-KYBD DATA 2^ 



.37 P1-67 ^-KYBD DATA 2 



P1-64> , \ -i-KYBD DATA 2^ 



^^KYBD DATA 2^ 



P1-63 -t-KYBD DATA 2^ 



.66 P1-6B y y +md DATA 2^ 



.59 Pi^ai^ y ^EXT STATUS A 
.60 PI -60 y y *UJ STATUS B 



P1-56 



CLOCK IN 



-TEST RESET 



Pidii 



-4Q/-»-B0 CHAR 



PI -33 y y^ 



40/80 SWITCH GND 



07 P1.46 P1-61>^^ -ODDAALL LINES 



Pi -53 y y 



ODD/ALL SWITCH GND 



P1-31 yy +SELECT ADD 



P 1-29 > 



-hSELECT add 2 



11 



^SELECT APP 2 ^' 



-^SELECT ADD 2^ 



^SELECT ADD 2° 



+12V 



Boi p,_28Pi=J-^>-^ 



07 P1-74''M2_ 
jni Pi^iD P^-25 ' 



-(P0HR-^AUT0L0AD) 



06 P1-70 '' 2-33 y y. 



-CHAN 2 STROBE 



P 2-44 y y -MASTER RESET 



08 P1-73 ■ 
12 A10A-74 ! 



3^ 



12 O— ^ 



NOTES: 

/\ NOT USED IN ASYNC I 'F-2 MODULE-TIE POINT ONLY. 
♦ DENOTES BUSSED SIGNAL. 



DISPLAY/KYBD l/F 
MODULE 



VIDEO GND 



^HPR I ZSYNC y yn=n. ,2 A10A-47 

HORIZ SYNC GND P1-4B ,2 aiOA-48 
12 A10A-43 
12 AIOA-44 
to Pl-56 



1-VERT SYNC 



P1-43 



VERT SYNC GND 



CLOCK OUT 




GND 



GND 



P1-24 



GND yy Pl-30 



. P1-36 



-BUS REQUEST 2 



-MEM REQUEST 



-t-ADDRESS 



•t-ADDRESS 



■«-ADDRESS 



-^ADDRESS BUS 2° 



»DATA BUS 2^ 



--± 



■t-DATA BUS 2^ 



•t-DATA BUS 2^ 



♦DATA BUS 2' 



»DATA BUS 2° 




-^> P2-BB 



12 A10A-73 
08 P1-74 



Li 
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o 



1 



2 



0990 



CI 



^ ------- ^ 



Is. 'IL. 

iiiiiii 

llfi! 



IT 



-Is '^^ 



iiliiiil 

1!!!!!!! 
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Kss Ts 



■cHii 



el 

Ji 



14 14 

17 



LO 
00 

o 
o 

CM 

i 



CVJ 



i 



mn 



+15V 



[> 

BP7 



6HI' 
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CD 
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CM 
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62953000 D 



5-17 • 



+ + to 3 



Pi 



CM 



(^1 



0-0 



0-0- -0-0 0- - 



-He 





X 




^ ) 





CP4 




\ 















9 



s , , , / 



J ) 









n CO uo^ 









BLUE 


RED 






LO 
CX) 
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o 

QCNJ 
5 CD 



m 0< 

8 ^ 



< 

CD 
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UJ 
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62953000 B 



LO 
00 

o 
o 

o CM 



11 




L2 
(YOKE) 







BRIDGE 
RECT 





VIDEO MONITOR 
PC ASSY 



X 



-8 



MAINTENANCE PANEL ASSY (G) 





Jl 


EPl 






) 


KEYBOARD 





INTENSITY 
CONTROL 
ASSY 



REGULATOR 
BOARD 
ASSY 



TRANSFORMER 
ASSY 



CP2 



AC ENTRY ASSY (C) 



CP3 
CP3 



1 



LOGIC 
ASSY 



LOGIC 
CHASSIS 
ASSY (A) 



(FAN) 



FJ2 



CONNECTOR 
PANEL ASSY 

(F) 



% O 

e CN 



< 

cr. 

iD 

< 
z 

LlJ 

_J 
m 
< 



POWER 
PLUG 



TERMINAL CONTROLLER CABINET 
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DIAGRAMS APPLICABLE 
TO CC617-B 
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1 




Vi 
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1 chkdI 
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8S 






1 ORFT 1 


s: 




REVISION RECORD 


L DESCRIPTION j 


1 RELEASED CLASS V | 


V) 

Q 

Hi 

\ 
\ 




8 


1 


1 




> 

UJ 
K 


1 


< 


1 sniv 






















EViSIOf 
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5-21 



MODULE NAME AND LOCATION 



BUSSED SIGNAL NAME 
AND PIN NUMBER 




♦5V 


P1-l,2.3,4 
P2-1.2.9.4 


x 


X 






X 


X 


X 


X 


X 


6N0 


P1-77. 78, 71,80 
>2-77;78;79!b0 


X 


X 






X 


X 


X 


X 


X 


+20V 


PI -71 ,72 
P2-71 .72 










X 




x 


X 




-20 V 


P1-75.T6 
P2-75.76 










X 




X 


X 




-PROCESSOR ON lUS 


P2-8 




















-INTA 


P2-9 










X 










-CMTipL PANEL 


P2-1 0 










X 










-HLDA 


P2-1 1 










X 










-SYNC 


P2-12 










X 










-STEP 


P2-I3 










X 










-HOLD 


P2-14 










X 










-Mhi mmi 

PANEL STROIE 


P2-15 










X 










-FETCH 


P2-18 










X 










-iT5 


P2- 1 7 










X 










-IIT4 


P2-20 










X 










-IIT3 


P2-1 1 










^ 








X 


-iT2 


P2-I9 




















-ITI 


P2-21 










X 










♦2 iHZ 






X 






X 












P2-37 




)( 








X 


X 








P2-3I 










X 










-READY 


P2-3I 










X 


X 






X 


tlO JNZ 












X 










-iCMORY REQUEST 






X 






X 


X 






X 


-I/O STROIE 


P2-42 










X 










-WRITE 


P2-43 










X 


X 


X 




X 




P2-44 










X 


X 


X 




X 


♦ADDRESS lUS 2'' 


P2-45 




)( 






X 


X 






X 


♦ADDRESS lUS 2^* 


P2-48 




)( 






X 


X 






X 


♦ADDRESS eUS 2^3 


P2-47 




X 






X 


X 






X 


♦ADDRESS RUS 2*^ 


P2-48 




)( 






X 


X 






X 


♦ADDRESS iUS 2'^ 


P2-49 










X 








X 


♦ADDRESS IUS 2'" 


P2-5D 










X 








X 


♦ADDRESS IUS 2* 


P2-51 




X 






X 








X 


♦ADDRESS IUS 2* 


P2-52 










X 








X 


♦ADDRESS IUS 2^ 


P2-53 




X 






X 








X 


♦ADDRESS IUS 2^ 


P2-54 










X 








X 


♦ADDRESS IUS 2^ 


P2-55 




X 






X 








X 


♦ADDRESS IUS 2* 


P2-58 










X 


X 






X 


♦ADDRESS IUS 2^ 


P2-57 




)( 






X 








X 


♦ADDRESS IUS 2^ 


P2-58 










X 


X 


X 




X 


♦ADDRESS IUS 2^ 


P2-59 




X 






X 


X 


X 




)( 


♦ADDRESS IUS 2" 


P2-80 




X 






X 


X 


X 




X 


♦DATA IUS 2^ > < 


P2-81 




X 






X 


X 


X 




X 


♦DATA IUS 2^> < 


P2-62 




X 






X 


X 


X 




X 


♦DATA IUS 2^) < 


P2-63 




X 






X 


X 


X 




X 


♦DATA IUS 2^> C 


P2-84 




X 






X 


X 


X 




X 


♦DATA IUS 2^ > < 


P2-B5 




X 






X 


X 


X 




X 


♦DATA IUS 2^> < 


P2-66 




X 






X 


X 


X 




X 


♦DATA BUS 2^ > — < 


P2-87 




X 






X 


X 


X 




X 


♦DATA IUS 2" >— < 


P2-88 




X 






X 


X 


X 




X 





































































CD 
C\J 
GO 
O 

2(\J 



THESE SIGNALS ARE PRESENT ON LOCATIONS 02 THROUGH 10 
THE X INDICATES WHERE THE SIGNALS ARE ACTUALLY USED. 



Iref no. 



- I w J a I ^ 

5.22 62953000 B 



CQ 



BO] p|_,, Pl-n CURRENT SHARING 

A 

„„, „. „ Pl-10 DRIVER IN 

B01 Pl-9 • ^> — 



A 

BOI Pl-7 Pl-B OVERCURRENT IN 



SEE CROSS 
REF 13 



A 



P1-76 



20VJNPUT -IBV O— ^ 



A 



_P1-67 _^^20V_ 




A 

*IBV O— ^ 



JI1 




PI 


-71 




ill 




|P1 


-72 


->>■ 


Jll 




|PI 


-73 




7/ ' 


PI 


-74 


-^>- 



INPUT GROUND 



MOTE: 

/\ INDICATES FOIL CONNECTION ON BACKPLANE. 

/i\ THE ACTUAL VOLTAGE MAY VARY BETIEEN +1B 
AND t-23VDC. 



+5V REGULATOR 

(SLAVE) 
LOCATION AOI 



Pl-65 
Pl-66 



OVERCURRENT OUT 



A 



PI-5 



A 

Pl-53 



-»7 



*5V BUS 



CO 
(M 
CD 
O 
O 

^CM 
?CD 



8 12 



|i 

g o 

UJ 

a: ^ 
> 

> 2 
If ^ 



t 



c 
o 

O 

U 

a. 

0) 
k_ 

o 

■4— 

D 

^ o 
^.^ 

E 
o 

•s ^ 

Z ^ 



Loc AOI 



CO 



A 
A 

BOI Pl-7 Pl-B^v, OVERCURRENT IN 



SEE CROSS 
REF 13 ■ 



A A 



A 



A 

LV I NPUT ■myO— ^ 



A 

P|-71^^ INPUT GROUND "^^D O— ^ 



SEE CROSS 
REF 13 ■ 



JH-IO^^ (NOT USED) 



A 



J11-7 yy (NOT USED) A 



A 



J11-4 yy *12VDC A 



Jll-2 20VAC 



J11-1 yy -5VDC 



A 



+t)V REGULATOR 

(MASTER) 
LOCATION BOI 



.A 
.A. 
.A_ 
.A. 
-A. 

A 



FOR MODULE 
DESCRIPTION SEE 
HARDWARE 
MAINTENANCE. 
MANUAL 
62960700 



CURRENV SHARING 



OVERCURRENT OUT 



■t-SV GROUND. 



(NOT USED) 



PI-11 



, P1-9 



SEE CROSS 
REF 13 



BOI P1-10 
AGl Pl-10 



BOI P1-B 
AOl Pl-B 



-> *5» BUS 



Pl-53 



GROUND BUS 



-a: 



P1-39 
PI -40 



PI-35 
P1-36 



^Pl-27 
Pl-2e 



^Pl-31 
Pl-32 



s ^Pl-17 

.Pi-ie 

. Pl-19 
.PI -20 



^Pl-23 
■Pl-24 



10 Pl-7, 9 Pl-29 



03 Pl-73 

10 Pl-5, 9 Pl-34 



CD 
CM 
00 
O 
O 



8 ^ 



UJ 
H 
(/) 
< 

o 
h- 
< 
-J 

O 
UJ 

> 



NOTES: 

/\ INDICATES FOIL CONNECTION ON BACKPLANE. 

/?\ SIGNAL NOT USED IN +5V REGULATOR MODULE 
(TIE POINT ONLY). 

/\ THE ACTUAL VOLTAGE MAY VARY BETWEEN +18 
AND +23 VDC. 



5-24 



CROSS 
REF NO 



BOI 

BOI 



62953000 B 



o 



A02A-36lii^ 
A02A-30 Plzli^ 
A02A-33 ^hll 



♦DATA SWITCH 2 



^DATA SWITCH 2^ 



^DATA SWITCH 2 



A02A-37 P1-37 yy *"ATA SWITCH 2^ 



A02A-48 P 1-48 yy ♦DATA SWITCH 2^ 



A02A-50 P^-SO yy ♦DATA SWITCH 2^ 
A02A-55 P'-S? » mh 5HTCH 2^ 



A02A-58 M-aa )> ♦fllTI Silir.H ?° 



A02A-57 Qz57^ 
A02A-6G 



♦EXECUTE (NO) 



A02A-25 Pl:25^> ♦RESET ^NO) 



07 P1-39 
07 Pt-40 
07 P1-3B 
07 Pl-37 
07 Pl-47 
07 Pl-48 
07 Pl-42 
07 Pl-41 

07 P1-22 



DATA LEO 2 



DATA LEO 28 



DATA LED 2' 



DATA LED 24 



PI -43 yy D^^* LED 23 
PI -46 . ^ DATA LED 2^ 



Pl-53 



DATA LEO 2' 



♦PARITY ERROR LEO 



01 Pl-20 P1-26 yy (?0N (A) 



01 Pl-47 
01 PI -43 
01 P1-18 
08 P1-17 
08 P1-23 



P l-2a yy -RCV DATA (A) 



♦DTR (A) 



♦CTS (A) 



P 1-58 yy -XMT DATA (A) 



P l-47 yy ♦RTS (A) 



07 Pl-33 P1-34 yy ♦AUX R6Tt 2^ 



MAINT PANEL 
l/F CONNECTOR 
LOCATION 02 



+PANEL 2' 



♦PANEL 2^ 



♦PANEL 2' 
♦PANEL 2° 



♦EXECUTE (NO) 



♦EXECUTE (NO 



♦TERMINAL READY 



♦TERMINAL ACTIVE 



♦DATA LED 2^ 



♦DATA LED 2'* 



♦XMT REQUEST 



♦TRANS IN PROG yy Pl-52 
♦COMM ERROR T . Pl-53 



♦MEM PARITY ERROR 



♦CARRIER DETECT 



-RECEIVE DATA 



07 Pl-63 
07 P1-64 
07 P1-68 
07 PI-65 
07 PI-66 
07 P1-70 
07 Pl-69 
07 Pl-67 

07 Pl-24 
07 P1-21 
07 P1-36 

11 A02A-27 

11 AQ2A-32 

11 A02A-29 

11 A02A-42 

11 A02A-43 

11 A02A-46 

11 A02A-52 

11 A02A-53 



11 A02A-26 

11 A02A-2B 

11 A02A-44 

11 A02A-51 

11 A02A-56 

11 A02A-47 

11 A02A-34 

11 A02A-8 



WOW STANOAWD AWEVIATiOWS 
gOW - CAMKlEi 6W 

AUX KGTR - AUXILIARY REGISTER 



NOTE: THIS CONNECTOR LOCATION IS A TIE POINT 
BETWEEN STIC, ASYNC I /F-2 AND MAINT 
PANEL MODULES. 



CROSS 



02 
02 



Q r 

62953000 B 



5-25 



PI -54^ ^-DISABLE PARITY 

£k5I^> 



PI -21 



GND 

P1-U 
P1-16 
PI-IB 
P1-20 
Pl-22 
P1-24 
PI -26 
P1-28 

-I- 5V 

PI -to ) > 
P1-9 ^1=1-^ 



Pl-31 
P1-33 
P1-35 Pl^ai 



P1-34 



I P1-39 '•l=Afl-^>- 



Pl-41 '^l=^>- 
P1-43 

Pl-45 ^1-="- 

R1_47 PldL^y. 



^5V Pi^>- 




P 2- 24 MODULE ROM SELECT 



QNO 
OND 
QND 



P2ai 



+MODULE RAM SELECT 2^ 



P2-7B ^>^+MQDULE RAMaELFrr g2 



P2-J1_ 



h MODULE RAM SELECT 



Pg-4Q);>-H0 MH;^ 



L»>i-8 MHZ 



B01-I 
B01 



P2^ 



-8TART REFRESH 



-JaiSABLE REFREan 



♦AMUESS BUS 2 



t5 



♦ADDKESS BUS 2' 



♦ADDBESS BUS 2'" 



P2 -4B ^N,»ADDRESS BUS 2'^ 



P2 -4B vv»APDBE5S lUS 9^ 
P2 -aB v?ADDBESS BUS 2^° 
P2 -51 V ^♦ADDRESS BUS 2^' 



^2-M ^>,tADDBESS BUS 7^ 



P2 -S4 ^ > ,fADDRESS BUS 2' 
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6 



This section provides preventive maintenance, maintenance aids, troubleshooting 
information, and removal/replacement procedures for field maintenance of the dis- 
play terminal. Troubleshooting information is in the form of diagnostic decision 
logic tables that reference recommended corrective actions to be performed. The 
maintenance philosophy for on-site repair of the terminal is limited to locating 
defective modules, subassemblies, or cables and replacing them. Component level 
maintenance is normally to be performed only at a repair center. However, replace- 
ment information is provided for those components I isted on the equipment spare 
parts lists, in case limited access to a repair center make field replacement of these 
items desirable. 



PREVENTIVE MAINTENANCE 



Preventive Maintenance should be perfonned on a regular schedule to help prevent 
terminal equipment failures. The suggested plan for the performance of preventive 
maintenance specifically pertains to the Ticketron application of the display terminal 
in various type environments. If the terminal application is other than that of 
Ticketron, this plan should serve as a guideline for scheduling preventive mainte- 
nance for that application. The primary factor that has to be taken into consider- 
ation when setting up such a schedule is the equipment's usage. 

• Arena: One PM call per month per terminal, during the exhibition of 
an event. 

• Box Office: Four PM calls per year per terminal, performed at equal 
intervals. 

• Remote (Department Stores, etc.): Four PM calls per year per terminal, 
commencing 3 months following the terminal's installation and scheduled 
at approximately equal intervals thereafter. 

The preventive maintenance operations to be performed at these intervals are as 
follows: 

Interval Operation 

Every month (arena) or every General inspection and cleaning of equip- 
3 months (box office or remote) ments In the terminal configuration. 

Once a year In addition to the general inspection and 

cleaning operations, additional cleaning 
and operational checks/ adjustments should 
be made. 



62953000 B 



6-1 



GENERAL PREVENTIVE MAINTENANCE PROCEDURE 



Cleaning operations for the display terminal follow. Refer to the applicable equip- 
ments hardware maintenance manual for preventive maintenance procedures to be 
performed on any device that may be associated with the display terminal (such as^. 
ticket printer^ ticket printer controller^ matrix printer^ etc.), A general inspection 
of the equipments^ including proper seating of external cable connectors^ should 
also be made. 

Remove power from the display terminal and clean as follows: 

1) Dust keyboard with a soft-bristled brush. 

2) Clean the crt screen, using name-brand glass cleaner and soft, lint-free 
cloth. 

3) Wipe exterior of display terminal, using a damp lint-free cloth. 
ANNUAL PREVENTIVE MAINTENANCE PROCEDURE 

The following procedure lists the operational checks and adjustments that are to be 
perfonned on the display terminal at this interval. The general cleaning procedure 
described under the General Preventive Maintenance Procedure should also be 
performed at this time. Refer to the applicable equipments hardware maintenance 
manual for operational checks, lubrication, and adjustments to be performed on 
any device that may be associated with the display terminal (such as, ticket printer, 
ticket printer controller, matrix printer, etc.). 

With power applied, perform the following operations: 

1) Check and adjust, if required, the +5-V output of the regulator card at 
chassis location BOl . Check for +5 volts ±1% at TP! of the regulator 
card and adjust the potentiometer on the board edge for correct voltage. 
Refer to figure CRT24 for test points and potentiometer locations « 

2) Check for proper character display. Refer to table CRTl , sheet 2, 
Perform related adjustments if required. 

MAINTENANCE AIDS 

Normal field maintenance does not require special tools or test equipment. Simple 
screwdrivers, wrenches, etc., for module removal , and a hand-held multimeter for 
voltage checks are adequate. A name-brand glass cleaner, lint-free cloth, and a 
soft bristled brush are recommended for general cleaning of the display terminal. 
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MAINTENANCE PANEL SWITCHES AND INDICATORS 



The maintenance panel, see figure 6-1, provides several swifches and indicators to 
control diagnostic execution and monitor terminal operations. These are described 
in the following paragraphs. Since the general operation of the maintenance panel 
switches and indicators are under program control, it is necessary that the person 
performing maintenance on the display terminal be familiar with the diagnostic- 
autoload sections of the firmware program employed in the application, so the 
maintenance panel as a maintenance aid can be used to its fullest. In the case of 
the Ticketron application of the display terminal, , a detailed description of these 
aspects of that firmware program is contained in appendix C. For an application 
other than Ticketron, the customer will have to be consulted to gain an understanding 
about these aspects for that firmware program. If the differences are not too great, 
the information in appendix C may provide a basis of reference with the differences 
between the programs being taken into consideration accordingly. 
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Upper Eight Indicators 



Figure 6-1, Maintenance Panel 



The type of information reflected by the upper row of maintenance panel indicators 
depends on whether the display terminal is in a normal operating state or a diag- 
nostic state. The diagnostic state occurs during display terminal initialization 
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after a power-on master clear or manual reset has been performed, or during the 
execution of selected diagnostic-autoload sections of the firmware program initiated 
by manual intervention through the use of the RESET and 0 through 7 switches on the 
maintenance panel. In the case of the Ticketron application of the display terminal, 
the 8-bit binary codes that appear in these circumstances for that application are 
described in appendix C. When the display terminal is not in a diagnostic state , 
it is in the normal operating state and the information reflected by these indicators, 
under program control, is as follows: 

• ON — ^ 

^ RDY — ^ P^og**^"^ execution has been performed 

• AC7V — Active 

• XMT REQ — Transmit request 

• COMM ERR — Communication error 

Lower Eight Indicators 

The lower row of indicators on the maintenance panel reflects the following com- 
munications interface status conditions: 

• CD - — Carrier detect 

• RD ~ Receive data 

• MPE - — Memory (RAM) parity error (hardware generated) 

• DTR — Data terminal ready 

• RTS Request to send 

• CTS — Clear to send 

• TD — Transmit data 



Switches 0 through 7 

These eight maintenance panel switches are used to control the diagnostic-autoload 
execution. Refer to procedure CRT!, Executing Quicklook Diagnostic, for appli- 
cable switch settings of the Ticketron application • 

RESET Switch 

This switch is used to reinstate the diagnostic-autoload sequence or exit from a 
selected section as determined by the settings of maintenance panel switches 0 
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through 7. This switch performs the same actions as those initiated by a power-on 
master clear. Refer to appendix C for specific use of the RESET switch in the 
Ticketron application. 



EXECUTE Switch 

This switch is used in conjunction with the autoload section of the fimiware program 
to initiate a relead of an unsuccessfully loaded program page of the application 
program. Refer to the Autoload description contained in appendix C for specific 
use of the EXECUTE switch in the Ticketron application. 

PRINTED-CIRCUIT BOARD VOLTAGE INDICATORS 

Indicators are provided on several PC boards of the logic chassis to indicate the 
presence of voltages on the board. The indicators do not mean that the correct 
voltage is present, only that a positive or negative voltage level, sufficient to 
light the indicator, is there. All indicators must be in the on (illuminated) condition 
for correct operation. Indicator color, associated dc voltage, and card locations 
are described in table 6-1 . 



TABLE 6-1 . PRINTED-CIRCUIT CARD VOLTAGE INDICATORS 



INDICATOR 
COLOR 


PRINTED-CIRCUIT CARD LOCATION 


AOP and B01 


03* 


06 


08 




10 


Yellow 
G reen 
Red 


+ 20-V dc 
-20-V dc 
+ 5-Vdc 


-9-V dc 


+ 12-Vdc 
-5-V dc 


+ 12-Vdc 
-12-Vdc 


+12-V dc 
-12-.V dc 


+ 12-Vdc 
-12-Vdc 


* Not applicable to the CC617-B model 
** Only applicable to CC617-B model units that contain optional modem module 



TROUBLESHOOTING AND CORRECTIVE MAINTENANCE 

Troubleshooting information is In the form of diagnostic decision logic tables (DDLT). 
A diagnostic decision logic table is a specialized format for portraying troubleshooting 
information with reference to specific procedures to be performed for corrective action. 

The value of the DDLT is that it presents a tabular display of conditions that con 
easily be examined to indicate which action or actions to be performed for each set 
of circumstances. Basically, the table is arranged in four sections or quadrants. 
These quadrants are called conditions, situations, actions, and sequence of actions. 
An example of such a table is shown in figure 6-2. 
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TABLE 6- X. POWER SUPPLY CHECKS 



ASSUME 

Power cord is inserted in ac outlet. 




SITUATIONS 


CONDITIONS 


1 


o 


o 
0 


4 


c 
0 


L 

0 




Y 




kl 
N 


Kl 

IN 


Kl 


o 

T 
1 

H 
E 


^^^^^^^^^^^^^ — ^ — 




i 


Y 


\/ 
Y 


Y 


Will CB2 stay in when pressed? 




1 


Y 

T 


Kl 

IN 


Kl 

IN 


Turn power off; disconnect plug in Jl . 
Turn power on, will CB2 now stay set? 




i 




Y 


N 


ACTIONS 




SEC 


iJUt 


EN( 


:e 




Go to table 6- 


X 


P 


X 










1 






3 














1 








1 






2 












X 






Call Regional Tech Support. 












X 



02385 



Figure 6-2, Diagnostic Decision Logic Table Example 

CONDITIONS 

The upper-left quadrant of a DDLT contains the conditions, or tests, to be performed. 
Conditions are in the form of questions that can be answered with a yes (Y) or a 
no (N). A condition that is irrelevant* to the current situation is answered with a 
(-). It also includes any basic assumptions, such as "Power cord is connected to ac 
outlet." 

SITUATIONS 

The various conditions are summerized in columns in the upper-right quadrant, 
numbered from 1 to 6 in the example. Each column summarizes a unique set of 
conditions. In using the tables, the conditions listed for column 1 must be examined 
before movi ng right to column 2, etc. 

The example shows that two conditions (shaded area) are used to define situation 
number 2. That is, the power indicator/switch does not illuminate when pressed 
and red circuit breaker CB2 has not tripped. Assuming that these are the conditions 
observed, then this column would be followed (down) to indicate the sequence of 
actions to be performed. 

* Irrelevant in this application means that the condition should be ignored when 
examining the various conditions in a given column. 
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ACTIONS 



The Iowe^-lef^ quadrant of the table lists corrective actions for the various combina- 
tions of conditions covered in the table. 



SEQUENCE OF ACTIONS 

The lower-right quadrant lists the sequence of the actions to be performed for each 
situation with the second, third, fourth, and succeeding actions being performed 
only if a previous action failed to remedy a problem situation. The sequential 
numbering of actions reflects the probability of the corresponding action correcting 
the problem, with the most likely listed first. When only one action is listed, an 
X is used instead of a number. 

Both actions and conditions may refer to specific procedures to follow, for example, 
when checking and adjusting power-supply voltages. The customer engineer may 
be directed to exit the table to perform the procedure and then return to the same 
point in the table to answer any questions that are related to the procedure. He 
would then continue from this point in the table if the fault still persists. 



ARRANGEMENT OF DIAGNOSTIC AND CORRECTIVE MAINTENANCE INFORMATI 

The arrangement of the diagnostic and corrective maintenance information Is shown 
in figure 6-3. 



DISPLAY TERMINAL 




01642 



Figure 6-3. Arrangement of Diagnostic and Corrective Maintenance Information 
62953000 B 6-7 



NOTE 



If you are unfamiliar w i fh diagnosfic decision logic 
fables, read fhe explanation of the ir use described 
earlier in this section/ Then, start at the beginning 
of the next page and work your way through to the 
end of this section until you correct any fault. 




NOTE 

Because the diagnostic decision logic tables (DDLT's) 
require much fime, money, and effort — you, the 
user, determine whether they will continue in future 
manuals as a diagnostic aid. 

Please use the comment sheet at the back of this 
manual to let us know the fo 1 1 o w i ng : 1) Did you 
actually use these tables? 2) Do you think they are 
valuable and why or why not? 3) Do you feel this is 
the best a p proa ch to a "cookbook" troubleshooting 
manual that you have seen, cons idering that the 
DDLT's tie everything together; that is, diagnostics, 
procedures, figures, and tables? 4) To you, what is 
their most serious shortcoming? 5) How would you 
improve the DDLT's? Remember, the comment sheet 
is your direct I ink with the writer. 
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TABLE CRT! . DDLT FOR DISPLAY TERMINAL (SHEET 1 OF 6) 



INITIAL DISPLAY KEYBOARD CHECKS 


ASSUME 

Terminal power on. See note 1 . Internal switches of display terminal set correctly for terminal 
configuration. (Refer to section 3.) Quick look -auto load executed per procedure CRTl , See note 2. 


CONDITIONS 


SITUATIONS 


1 


2 


3 


4 


5 


6 


7 


8 


Did quicklook run to completion? See note 2. 


Y 


Y 


Y 


Y 


Y 


N 


N 


O 

T 

H 

E 

R 


Did terminal successfully autoload? 


Y 


Y 


Y 


N 


N 






Is data stable (no "swimming" or out of sync condition)? 


Y 


Y 


N 










Turn Intensity up. Is raster visible and fan running? 








Y 


Y 




N 


Does display respond to correctly formatted keyboard Input? 


Y 


N 




Y 


N 








ACTIONS 


SEQUENCE 


Go to sheet 2 of this DDLT. 


X 
















Press RESET switch on maintenance panel (reload software). 




1 




1 


1 






- 


Check keyboard cable to connector panel. 




2 














Check cables from connector panel to backplane and from backplane to 
video monitor. 




3 










4 




Check modem and Comm connections. 








2 




- 






Replace STIC PC board, procedure CRTl 8. 




5 














Perform keyboard troubleshooting, sheet 6 of this DDLT, 




6 














Replace display/keyboard l/F board, procedure CRT! 8. 




4 


1 




3 




5 




Isolate quicklook error per sheet 5 of this DDLT, See note 2. 












X 






Reset circuit breaker at rear of display terminal. 














1 




Check ac power cord 














2 




Check continuity and connections of coax cable from video monitor 
to backplane. 










2 




3 




Perform Internal crt checks per sheet 3 of this DDLT. 














6 




Perform video board voltage checks per sheet 4 of this DDLT, 






2 












Contact Regional Tech Support. 






3 


3 


4 




7 


X 


NOTES: 

1) An immediate power-off, power-on application may cause the circuit 
breaker to trip. Wait a few seconds before reapplying power when- 
ever terminal power is turned off. 

If input power circuit breaker trips, perform procedure CRTl 1 , 

2) These Items refer specifically to phases of the diagnostic-autoload 
(firmware) program used In the Ticketron application of the display 
terminal. If the terminal being troubleshooted is not employed In 
the Ticketron application, any differences that may exist between 
that program and the Ticketron program (described in appendix C) 
will have to be taken into consideration accordingly. 
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TABLE CRTl. DDLT FOR DISPLAY TERMINAL (SHEET 2 OF 6) 



VIDEO DATA CHECKS 


ASSUA^ 

Video dafa present and stable (no swim). Display/keyboard l/F board switches set correctly. Refer 
to procedure CRT2 for display cabinet hood removal If required. 


CONDITIONS 


SITUATIONS 


1 


2 


3 


4 


5 


6 


7 


8 


Do correct characters display following keyboard input? 


Y 


Y 


Y 


Y 


N 


N 


N 


O 

T 
H 
E 
R 


Do all control functions generate the correct response? 


Y 


Y 


Y 


N 








Is data tilted or not centered on screen? 


N 


N 


Y 










Is there any character distortion? 


N 


Y 












Is dot pattern incorrect (missing parts of character)? 


N 


N 


N 


N 


N 


Y 




Is screen si2;e reduced from normal? 


N 


N 


N 


N 


N 


N 


Y 




ACTIONS 


SEQUENCE 


Display/keyboord checks OK, 


X 
















Perform tilt or centering adjustments, procedure CRTS, 




1 


X 






2 






Perform power supply voltage checks, procedure CRT 15, 




3 










2 




Replace crt monitor board, procedure CRTS. 




4 










3 




Press RESET switch on maintenance panel (reload software). 








1 


1 








Go to sheet 6 of this DDLT, Keyboard Troubleshooting, 








2 


3 








Replace display/keyboard I/F board, procedure CRT18,- 




5 






4 


1 






Replace vertical choke (height reduced), procedure CRTIO. 














5 




Perform size adiustments, procedure CRTS, 




2 










1 




Replace yoke, procedure CRT9, 














4 




Replace Asyne l/lF'-2 board, procedure CRTIB. 










2 








Replace flyback transformer (width reduced), procedure CRTS, 














6 




Contact Regional Tech Support. 




6 




3 


5 


3 


7 


X 
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TABLE CRTl . DDLT FOR DISPLAY TERMINAL (SHEET 3 OF 6) 



INTERNAL CRT DISPLAY CHECKS 


ASSUME 

No data and no raster. Checks of sheet 1 of this DDLT completed. Refer to procedure CRT2 for 
display cabinet hood removal. 


CONDITIONS 


SITUATIONS 


1 


2 


3 


4 


Are LED indicators on the +5-V regulator PC board(s) lit? See note below. 


V 


' Y 


N 


I O 


Is crt filament lit? 


Y 


N 


N 


I 

E 


ACTIONS 


SEQUENCE 


Check internal cable connections. 


1 


1 


1 




Perform power checks, procedure CRT! 5« 


2 


2 


2 




Check voltages at crt monitor board, procedure CRT13. 


3 


3 






Replace crt monitor PC board, procedure CRTS. 


4 


4 






Check Intensity control, procedure CRT14. 


5 








Replace high-voltage transformer assembly, procedure CRT3. 


6 








Replace yoke, procedure CRT9. 


7 








Replace crt, procedure CRT7. 


8 


5 






Contact Regional Tech Support. 


9 


6 


3 


X 


NOTE: The CC617-A model contains two +5-V regulator boards at chassis location AOl 
and BOl, while the CC617-.B model contains fust one +5-V regulator board at location 
B01 , 
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TABLE CRTl. DDLT FOR DISPLAY TERMINAL (SHEET 4 OF 6) 



VIDEO BOARD VOLTAGE CHECKS 


ASSUAAE 

CRT monitor board voltage checks made per procedure CRT! 3. 


LUInUI I IL/Nd 


SITUATIONS 


1 


2 


3 


4 


Were all voltage checks of steps 1 through 17 OK? 


N 


N 


Y 


O 

T 
H 
E 


Were the + 15~V and +5-V checks of steps 18 through 26 OK? 


N 


Y 


Y 


ACTIONS 


SEQUENCE 


Replace the crt monitor PC board, procedure CRTS. 


1 


1 






Replace the yoke, procedure CRT9, 




2 






Replace the high-voltage transformer assembly, procedure CRT3. 




3 






Replace the defective + 15-V regulator, procedure CRT4. 


2 








Replace the power supply, procedure CRT21 . 


3 








CRT monitor board voltage checks OK, procedure CRTl 3. 






X 




Contact Regional Tech Support, 


4 


4 




X 
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TABLE CRTl. DDLT FOR DISPLAY TERMINAL (SHEET 5 OF 6) 



QUICKLOOK ERROR STOPS 


ASSUME 

Quicklook diagnosHc executed (tests 001 through 005) and failed to complete, see note 2. 
Refer to procedure CRT! for quicklook diagnostic execution, see note 1 , 


CONDITIONS 


SITUA 


HONS 


1 


2 


3 


4 


5 


6 


Error code TOOIX displayed? See note 2, (ROM checksum error.) 


Y 


N 


N 


N 


N 


O 


Error code T002X displayed? See note 2. (RAM failure.) 




Y 


N 


N 


N 


T 
H 
E 
R 


Error code T003X displayed? See note 2. (Command failure.) 






Y 


N 


N 


Error code T004X displayed? See note 2. (Async failure.) 








Y 


N 


Test 005 error? See note 2. (CRT did not display all A's, B's, C's, and D's.) 










Y 
















ACTIONS 


SEQUENCE 


For CC617-A: replace ROM board, chassis location 3 (procedure CRT18), 

For CCnl/"^B* rpomf^p nronrnnn mpmnrv/ Krvn rrl r-t^nccTc l/vnft/-»w frsr/^^aAttre^ ^PTIQN 
1 V- 1 ' f-f* icpiMv-c; pi luiii iMciiiuiy uuuivj, Q^riQbdia locaiion o \proceaure v— i\i lojt 


1 












Replace processor board, chassis location 6 (procedure CRTl 8). 


2 




1 








For CC617-A: replace RAM board, chassis location 5 (procedure CRT18). 

For CC617-B! replace program memory board, chassis location 3 (procedure CRT 18). 




1 


2 








For CC617-A: replace RAM board, chassis location 4 (procedure CRT 18). 




2 


3 








Replace Async l/F-2 board, chassis location 8 (procedure CRT 18). 








1 






Replace STIC board, chassis location 7 (procedure CRT 18). 


3 






2 






Replace display/keyboard l/F board, chassis location 10 (procedure CRT18). 










2 




Verify correct settings of display/keyboard l/F board switches. Refer to section 3 
of this manual . 










1 




Contact Regional Tech Support. 












X 


NOTES: 

1) If quicklook fails to initiate or stops with an invalid error display, do the 
following: 

a) Turn power off and if the terminal is a CC617-A model, swap the two 
RAM boards at locations 4 and 5; or if the terminal is a CC617-B model, 
reseat the program memory board at location 3. Rerun quicklook tests. 

b) Perform steps indicated uhdfer Unable to Execute Quicklook Diagnostics, 
procedure CRTl , 

2) These items refer specifically to aspects of the diagnostic-autoload (firmware) 
program used in the Ticketron application of the display terminal. If the 
terminal being troubleshooted is not employed in the Ticketron application, 
any differences that may exist between that program and the Ticketron 
(described in appendix C) Will have to be taken into consideration accordingly. 
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TABLE CRT! . DDLT FOR DISPLAY TERMI NAL (SHEET 6 OF 6) 



KEYBOARD TROUBLESHOOTING 


ASSUME 

All cable connections from keyboard to display terminal and backplane OK. Program loaded 
without error. See note below. 


CONDITIONS 


SITUATIONS 


1 


2 


3 


4 


5 


Keyboard data missing from all keys? 


Y 


N 


N 


N 


O 

T 
H 

E 
R 


Keyboard data missing from one key? 




Y 


N 




Incorrect data from some or all keys? 






Y 


N 


Keyboard data missing from several keys? 








Y 


ACTIONS 


SEQUENCE 


Check internal cable connections in keyboard. 


r 










Replace display/keyboard l/F board, procedure CRT18. 


3 




1 






Replace keyboard assembly, procedure CRT! 9. 


2 


2 


2 


1 




Replace nonoperating switch, procedure CRT20, 




1 








Contact Regional Tech Support. 


4 


3 


3 


2 


X 


NOTE; As referred to in procedure CRT!, if the terminal being troubleshooted is 
used in the Ticketron application, the keyboard octal codes can be verified with 
quicklook test 006. The same is true for any other applications that incorporate 
a similar test in its firmware program. The octal codes that are generated by the 
keyboard in the Ticketron application, are given in figure C-1 of appendix C. 
For similar information on keyboards employed in other applications, refer to 
the manual covering that keyboard, which was initially shipped with the display 
terminal. 
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Procedure CRT1 — Executing Quicklook Diagnostic (Tlcketron Application Only) 



This procedure describes the test operations that can be performed on the terminal 
using the ROM resident diagnostic program. Switches contained on the maintenance 
panel, behind a removable snap-on cover, are used to control the diagnostic 
execution. Refer to appendix C for a detailed description of the diagnostic test 
sections and autoload program. 

Maintenance Panel Switch Settings (Ticketron Application Only) 

Establish the test operations to be performed according to the following switch 
settings. Placing a switch to the left equals logical 0, to the right equals logical 1. 
For an illustration of the maintenance panel, refer to figure 6-1 . 

1) Execute quicklook and autoload: Switch 7 through Switch 0 all 
logical 0. 

Execution will cause the terminal to automatically sequence through 
quicklook tests 001 through 005, and then jumps to the autoload program. 
Autoload will load the load page, program 1 , and then jump to the start 
of program 1 . 

2) Bypass quicklook: Switch 7 a logical 1, Switch 6 through Switch 0 
logical O's. 

Execution will cause the terminal to go directly to the autoload program 
without performing the quicklook tests. The terminal will load the load 
page, program 1, and then jump to the start of program 1 . 

3) Bypass quicklook and autoload: Switch 7 and Switch 6 logical Ts, 
Switch 5 through Switch 0 logical O's. 

Execution will cause a jump directly to the start of whatever program is 
resident in RAM memory. 

4) Program pause: Switch 5 a logical 1, Switch 4 through Switch 0 logical 
O's, Switch 7 and Switch 6 as desired. 

Note that in the previous three test operations, the final action is a 
jump to the start of whatever program is resident in RAM memory. A 
program pause operation causes the terminal to pause before jumping to 
the start of the RAM program. The terminal remains in the pause con- 
dition until maintenance panel Switch 5 is placed in the logical 0 
position which causes a jump to the start of the RAM program. 
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5) Quicklook only: Switch 3 through Switch 0 are used to select specific 
quick look tests. If any of these switches is in q logical 1 position, the 
terminal will perform a selected portion of quicklook but will not con- 
tinue on to the autoload and will not jump to the start of the resident 
RAM program. 

The binary value of Switch 3 through Switch 0 determines which quick- 
look tests are to be performed, as follows: 

Binary Code Quicklook Tests Performed 

0001 Test 001 through test 005, then halt. 

0010 Test 002 through test 005, then halt. 
(Test 001 is not performed.) 

0011 Tests 003 through test 005, then halt. 
(Tests 001 and 002 are not performed.) 

0100 Test 004 and test 005, then halt. 
(Tests 001,002, and 003 are not 
performed.) 

0101 Test 005 only, then halt. 

01 10 Test 006 only (keyboard test). Remain 
in test 006 until RESET is again pressed. 

0111 Test 007 only (ticket printer test). Remain 
in test 007 until RESET is again pressed. 

1000 Test 010 only (matrix printer test). Remain 

in test 010 until RESET is again pressed. 

NOTE 

To exit from any of the above quicklook only 
tests , set the maintenance panel switches 
(Switch 7 through Switch 0) as desired, and 
press the RESET switch. 



Test Execution (Ticketron Application Only) 

Initiate diagnostic execution in one of the two following ways: 

• If display terminal power is off, apply power by placing the circuit 
breaker located on the rear panel in the Up position. 

• If display terminal power is on, toggle the manual RESET switch located 
on the maintenance panel and release. 

The diagnostic will execute as established by the maintenance panel switch settings. 
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Normal and Error Indications (Tickefron Application Only) 

During diagnostic test execution and program autoload, the crt displays a white 
block (microdisplay) in the upper-left corner of the screen. 

The microdisplay contains a four-digit alphanumerical code that indicates what 
portion of the diagnostic is being executed. If an error occurs, the diagnostic stops 
and the code is followed by an X (an exception is quicklook test 003, in which no 
X will follow this code if an error occurs). The upper row of LEDs on the mainte- 
nance panel also indicates which portion of the diagnostic is being executed. 

Quicklook Tests; During quicklook tests 001 through 004, the microdisplay code is 
a T followed by the test number being executed: such as. Tool for quicklook test 
001 , etc. At this same time, the upper row of maintenance panel indicators (LEDs) 
are lit to the binary value of the quicklook test being executed; such as, bit 0 
indicator lit for test 001 , etc. If an error is detected the diagnostic test stops, the 
maintenance panel LEDs (upper row) remain lit to the binar/ value of the test number, 
and the microdisplay code shown on the crt is followed by an X (an exception is 
quicklook test 003, in which no X will follow this code if an error occurs). 

NOTE 

For quicklook tests 005, 006, 007, and 010 the 
display and/or LED indications differ from that 
of tests 001 through 004. Normal and e rr or 
indications of all quicklook tests are summarized 
in table CRT2. 



TABLE CRT2. QUICKLOOK TESTS 



QUICKLOOK 


U PPER ROW 


MICRODISPLAY 


TEST NUMBER 


OF LEDS 


NORMAL 


ERROR 


001 (ROM checksum) 


00000001 


TOOl 


TOOIX 


002 (RAM tesO 


00000010 


T002 


T002X 


003 (command fesf) 


00000011 


T003 


T003 


004 (async l/F fest) 


00000100 


T004 


T004X 


005 (display test) 


11111111 


Entire crt display fills with 


all A's, then B's,C's,and D's. 


006 (keyboard fesf) 


00000000 


AOOO (keylock OFF) 
AOOl (keylock ON) 
A003 (keylock MOT) 
When a keyboard key is 
pressed, this code is 
replaced by K plus the 
octal code of that key. 
Refer to figure 6-2 for 
keyboard octal codes. 


K plus Incorrect octal code 


007 (ticket 
printer test) 


000001 1 1 


T007 


T007NR if ticket printer is 
not ready 


010 (matrix 
printer test) 


00001000 


TOlO 


TOIONR if matrix printer is 
not ready 
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Autoloadg During program loading and checksumming, indicaHons are provided in 
the microdisplay area of the crt. A microdisplay of L followed by a reference 
number indicates the loading of a page of program. For example, LOOT indicates 
loading of the page whose reference designation is 001 . If a transmission error 
occurs when loading a page, the autoload requests a reload of that page. If the 
page is then loaded correctly, the autoload proceeds with the next task to be per- 
formed. If transmission errors reoccur, then after the third unsuccessful reload, an 
X will be displayed after the page reference number. Once an X has appeared, 
manual intervention is required as follows: 

• Press the EXECUTE switch on the maintenance panel to initiate another 
reload of the page (as many reloads as desired may be performed in this 
manner), or 

• Press the RESET switch (or turn the terminal power off, then on again) 
with the maintenance panel Switches 0 through 7 in the logical 0 
position. This executes quicklook tests 001 through 005 and autoload. 

After loading a page, the autoload immediately checksums the page. If a check- 
sum error occurs, the autoload determines if the page is a load page. If so, a jump 
is made to the start of the autoload program. If the page is not a load page, the 
autoload attempts to reload the page. Transmission errors ore again checked as 
described previously. (Three reloads with transmission errors cause an error display.) 

If the page is reloaded without transmission errors; it is again checksummed. If the 
checksum test detects an error, the page is again reloaded. If three reloads occur 
in succession, each with a checksum error, then the microdisplay will show an error 

code of C X. For example, C005X indicates a checksum error of page reference 

number 005. 

Once an X has appeared, manual intervention is required. Perform the same actions 
as specified for a transmission error; such as, press either the EXECUTE or RESET 
switch as described in the preceding steps. 

A program or hardware fault may cause the loading of a nonexistent program or 
oyerlay. This will cause a microdisplay error code of P — -X. The octal number 
of this code indicates the program and overlay number which was requested per 
the following: 

• Convert the number to binary. 

• The major 4 bits are the program number and the minor 4 bits are the 
overlay number requested. 
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Unable fo Execute Quick look ; There are several signals on the logic chassis that 
are shared on a common bus by more than one logic module. These signals are 
shown on a Bussed Signal Chart contained in section 5 of this manual. Due to 
this commonality, it is possible that a hardware malfunction (for example, an address 
line fault) could occur on one logic module so quicklook would fail to initiate or 
be unable to provide any visual indication. If this condition occurs, the following 
procedure can be used to reduce the overall troubleshooting time. 

1) Remove display terminal hood per procedure CRT2. Ensure that all 
connectors on the backplane are secure and all PC board voltage 
indicators are lit (see table 6-1). 

CAUTION 



Always turn power off when removing or inserting 
PC boards. The circuit breaker on the rear panel 
of the display terminal must be in the Down (off) 
position. 



2) With display terminal power off, withdraw the following PC boards out 

of their connectors to isolate them from the bus (refer to procedure CRT 19). 
It is not necessary to remove them completely from the logic chassis. 

a) RAM board at chassis location 5, if terminal is a CC617-A model. 

b) Async l/F-2 board at chassis location 8. 

c) Display/keyboard l/F board at chassis location 10. 

3) Reapply power. If quicklook provides a 0000 0010 display in the upper 
row of indicators on the maintenance panel, one of the preceding PC 
boards is at fault. 

4) Reinsert the PC boards one at a time until the original symptoms occur 
and replace the board causing the failure. 

5) If after performing steps 1 through 4, quicklook still fails to initiate, 
replace the following PC boards one at a time. 

a) Processor board at chassis location 6. 

b) STIC board at chassis location 7. 

c) ROM board at chassis location 3, if terminal is a CC617-A model or 
program memory board at chassis location 3 if terminal is a CC617-B 
model. 

6) If unable to isolate the problem using this procedure, contact Regional 
Tech Support. 
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Procedure CRT2 — Removing Display Cabinet Hood 



To remove cabinet hood, perform the following: 



WARNING 

Use extreme care when handling TV module 

because rough handling can cause crt to implode 
with tremendous force resulting in severe injury. 
Do not nick or scratch glass or subject it to any 
undue pressure during replacement. When han- 
dling crt, always wear safety goggles and heavy 
gloves for protection. 



WARNING 



With power app I ied, severe shock will be 
received if high-voltage transformer or lead to 
anode or area of anode on crt is tou c hed . Be 
careful when following procedures are performed 
not to touch anything higher than yoke. Keep 
tools out of area. 

1) Remove two screws in rear of cabinet. 

2) Lift cabinet hood back and up from chassis. 

To install cabinet hood, perform the following: 

3) Position cabinet hood in track of chassis. 

4) Fasten two screws in rear of cabinet. 

Procedure CRT3 — Replacing High-Voltage Transformer Assembly 



To remove high-voltage transformer assembly, perform the following: 

1) Turn crt power off. 

2) Disconnect ac power cord from site power outlet. High voltage normally 
bleeds off in less than a second when power is removed. However, due 
to the possibility of an open ground return, it is recommended that the 
following step be performed. 
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WARNING 



Be careful not to scratch surface of cathode-ray 
tube, A scratch weakens the glass substantially 
and can cause the tube to implode. 

3) Connect a heavily insulated wire to ground first and then, while care- 
fully lifting rubber anode cover (figure CRTl), discharge surface under 
rubber cover (including anode terminal end) by sliding end of grounded 
wire under the rubber cover and into anode hole of cathode-ray tube. 

4) Remove high-voltage lead by raising rubber cover and gently compressing 
spring loaded anode lead. 

5) Remove the flag terminals on the five orange transformer wires from con- 
nector BP4. (To release each wi re, insert the end of a paper clip into 
the top of the connector to compress flag terminal while gently pulling 
on wire from bottom of connector.) 

6) Remove hex nut, standoff, and lockwashers (2) which hold transformer to 
chassis and carefully withdraw transformer and high-voltage lead from 
video module (figure CRT! ). 



PIN NUMBERS OF 




TERMINAL (5) 



01796-2 

Figure CRT! . High-Voltage Transformer Pin Numbers 
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To replace transformer assembly, perform the following: 

* 7) Fasten transformer to chassis, using hex nut, standoff and jpckwasher^ 
removed in step 6, as shown in figure CRT2. 

8) Connect high-voltage lead to anode of cathode-ray tube, 

9) Connect flag terminals on transformer wires to connector BP42 Tl-l to 
BP4-16, n-2 to BP4-17, 11-5 to BP4-13, 11-6 to BP4^5, andn«-7 to 
BP4-14, 




Figure CRT2. High-Voltage Transformer Installation 



Procedure CRT4 Replacing Video Module + 1 5-V dc Regulators 

To remove + 15-V dc regulators mounted on side of video module (figure CRT3) 
perform the following: 

1) Turn crt power off and disconnect ac power cord from site power outlet. 

2) Remove defective regulator by unscrewing screws that hold it to heat 
sink, grasp regulator firmly, and pull from socket. 
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Figure CRT3. 15- Volt Regulator Assembly 
To replace + 15-V dc regulator, perform the following: 

3) Clean surface of heat sink where regulator makes contact and add new 
insulating thermal compound (CDC part number 94657900) between heat 
sink washer and regulator. 

4) Apply thermal compound to bottom of regulator and plug regulator in 
socket and fasten with screws. 

5) Disconnect BP5 connector (figure CRTS), apply power, and test output 
of each regulator-to-ground for + 15-V dc. Refer to figure CRT4. if 
output is not + 15-V dc, replace regulator. If + 15-V dc is found, go 
to step 6. 

6) Replace BPS connector (with power off) and then test regulators under 
load for + 15-V dc (with power on) per steps 18 through 23 of procedure 
CRT13. 

7) If voltage drops below + 14.25-V dc with BP4 connected, replace crt 
monitor PC board (procedure CRT5). 



62953000 B 



6A-15 



TO REGULATOR ASSEMBLY 



01 REGULATOR OUTPUT 





^02 REGULATOR OUTPUT 
GROUND 



AT^ -RED 

BLACK 



1964-2 



Figure CRT4, BPS Connector Pins 



Procedure CRTS Replacing CRT Monitor PC Board 

To remove crt monitor PC board, refer to figure CRTS and perform the following steps 

1) Turn crt power off and disconnect ac power cord from site power outlet. 

2) Disconnect connector BPl. 

3) Disconnect connector BP6 and BP7 from board. 

4) Disconnect connector BP4. 

5) Compress retainer clips on mounting pegs and release clips by pressing 
downward. Do for all four pegs. After releasing PC board from all 
four p^gs, lift board to remove from video module. 

6) Install new PC board by positioning board over mounting pegs (match 
holes on PC board with pegs) and gently pressing board down into 
position so that friction clips on pegs pass through holes sufficiently to 
lock board in place. 

7) Replace connectors BPl , BP4, BP6, and BP7. 

8) If video adjustments are necessary, refer to procedure CRT1S. 
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Figure CRTS. Video Module's CRT Monitor PC Board Connections 
Procedure CRT6 — Removing Video Module 

To remove video module, refer to figures CRTS, and CRT6 and perform the following: 

1 ) Turn crt power off and disconnect ac power cord. 

2) Disconnect connector BP! and ground wires from El • 

3) Disconnect connector BP2 from J2 of capacitor board. BP2 goes to 

+ 15-V dc regulators mounted vertically on large heat sink on side of 
video module (figure CRT6). 

4) Disconnect connector BPS going to Intensity control on front panel . 

5) Loosen two screws and remove four screws as shown in figure CRT7. Slots 
in bottom two frame brackes, which mount on bezel, allow just loosening 
those two screws. 
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Figure CRT 6. Video Module Connector Removal 



WARNING 

Use extreme care when handling TV module 
because rough handling can cause crt to implode 
with tremendous force resulting in severe injury. 
Do not nick or scratch glass or subject it to any 
undue pressure during replacement. When hon- 
dling crt, always wear safety goggles and heavy 
gloves for protection. 

6) Grasp video module on both sides of rod chassis and c a re f u lly wi thd raw 
entire module from cabinet (see figure CRTS). Check to see that neck 
of crt or mounting frame is not caught on cabling. 
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REMOVE 



! 01796-1 

Figure CRT7. Video Module Mounting Screws 




Figure CRTS. Video Module Removal 
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To instal l video module, perform the foHowing: 



7) Verify left-bottom and right-bottom screws are both partially screwed 
into mounting supports on bezel (figure GRT9). 




Figure CRT9. Video Module Installation 



8) With video module in both hands, lower module inio cabinet until 
slotted support in front fits over screws inserted partially in mounting 
(step 7). 

9) Carefully steady module with one hand and insert top- left and top-right 
screws with other hand • 

10) Tighten two top screws just snug. Do not overtighten. 
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n) Insert two cabinet screws which hold back of module in place. Do not 
tighten, 

12) Tighten lower- left and lower- right screws just snug. Do not overtighten. 

13) Tighten back two screws just snug. Do not overtighten. 

14) Connect PC board BPl connector and plug in connector BP2 from 
+ 15-V dc regulator to J2 of capacitor board. Also connect BPS to 
INTENSITY control and three ground wires to El . 

15) Check that all other connectors (tube socket, BP4, BPS, and transformer 
lead into anode) are plugged in or attached correctly. 

Procedure CRT7 — Replacing Cathode-Ray Tube 

To replace crt, perform the following: 

1) Turn power off and disconnect ac power cord from site power outlet. 

2) Refer back to procedure CRTS, and perform step S. 

S) Remove video module from cabinet (see procedure CRT6, steps 1 
through 6). 

4) Loosen screw on rear leg of video shield that is beneath bell of crt and 
maneuver shield from rod chassis of video module. 

5) Pull crt tube socket carefully from end of crt neck (see figure CRTIO). 
Do not remove vinyl keyguide, which should be in position over end of 
tube for protection when socket is removed. During installation, key- 
guide assures that socket is correctly positioned. 




01962 



Figure CRTIO. CRT Socket Removal 
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WARNING 



Useexfreme care when handlmg TV module 
becauseroughhandling can cause crt to implode 
with tremendous force resulting in severe injury . 
Do not nick or scratch glass or subject it to any 
undue pressure during replacement. When han- 
dling crt, always wearsafety goggles and heavy 
gloves for protection. 

6) Using screwdriver, loosen screw in clamp which holds yoke in place (see 
figure CRTn). 

7) After screw is loosened, gently slide yoke, ground clip, and shielding 
sleeve (which is between crt neck and yoke) back on crt neck to ensure 
it is loose enough for later removal. 




Figure CRT 11. CRT Yoke Assembly 

8) Remove four hex-head nuts which hold crt mounting plate to rod chassis 
of video module being careful that crt does not slip or fall when last 
screws are removed. 



WARNING 

Never a I low crt to rest on or be supported by its neck . 
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9) Support erf neck with one hand and carefully remove yoke with other 
hand, 

10) Withdraw crt carefully from rod chassis of video module • Place crt 
facedown on clean, soft cloth covering flat, stable surface (bench), 
with neck of crt pointing upward. 

1 1) Remove replacement crt from shipping carton and place on clean, soft 
cloth covering flat, stable surface, facedown with neck pointing upward. 

12) Place bad tube carefully into shipping carton and secure for shipment • 

13) Without resting crt on its neck, position crt for mounting on video module 
chassis (neck is carefully inserted into chassis frame to vicinity of yoke ). 

14) Fasten crt mounting plate to rod chassis with four hex-head nuts, 

15) Position shielding sleeve on neck of crt (figure CRT12) and slide yoke 
forward over sleeve until seated against tube, 

16) Install focus assembly on neck of crt (over shielding sleeve) and butted 
up against yoke • 

17) Install crt ground clip under shielding sleeve and tighten the yoke and 
focus assembly clamps."^ Do not overtighten. 

18) Assure that keyguide is in place over pins on end of crt, Keyguide is 
illustrated in figures CRTIO and CRTll, 

19) Carefully position tube socket over end of crt and gently push socket 
into place so pins enter socket without bending, 

20) Reinstall video shield to rod chassis of video module and secure by 
tightening screw on rear leg of shield. 

21 ) Install video module into cabinet. Refer to steps 7 through 15, 
procedure CRT6, 

22) Before power is applied to device, insert high-voltage lead from high- 
voltage transformer into crt anode . 

23) Perform monitor adjustments, procedure CRTS, 



* Focus assembly applies to part number 61407659 video monitors only. 
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Procedure CRTS ~ Monitor Adjustments 



To adjust the crt monitor for correct video display, perform the following steps: 

1) If this alignment is the result of yoke hoving been removed or a new ctrt 
installed, check that high-voltage lead was reinstalled|» PC board 
connectors are reconnected, and plug BP2 from + 15-V dc regulators to 
power supply is attached. 

2) Place switch 0 on the maintenance panel to the right (logical 1 position) 
to disable a downline load and to cause quicklook tests 001 through 005 
to be performed.* 

3) Turn crt power on. Wait 30 seconds. 



WARNING 

With po we r applied, high voltage is present at 
the high voltage transformer and crt anode lead. 
Exercise caution w h en performing adjustments. 

4) In the case of the Ticketron application of the display terminal, a full 
display of D's should appear on the crt at the completion of quicklook 
test 005. If display does not appears 

a) Turn I NTENSITY knob clockwise until raster appears- 

b) If no raster, go to sheet 1, table CRT!, DDLT for Display Terminal. 

c) Increase video gain by turning contrast control (figure CRT 13) fully 
clockwise. Characters should appear on display. 

d) If no video appears, go to sheet 1 of table CRTl, DDLT for Display 
Terminal . 

e) When characters can be made to appear on display, proceed with 
adjustment steps. 

5) Adjust INTENSITY control until raster is just invisible in normal room 
lighting but dimly visible in the dark (shaded with hands) . 



* For the Ticketron application of the display terminal, this action done in conjunc- 
tion with a power-on is required to disable a downline load (autoload ), and to 
cause 0 full display of a character to appear on the crt. For an application other 
than Ticketron, different action may be required to accomplish this. 
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Tilt Adjusfments: 

6) Enter a full display of D characters, 

7) Check if full display of D characters is tilted on screen • If tilted do 



steps 7a, 7b, 7c, 7d. 

a) Turn power off and loosen clamp screw (nearest crt) which holds yoke 
in position on neck of crta 

b) Reapply power and observe full display of D characters. 

c) Rotate yoke both ways until the display characters are no longer tilted. 

d) Turn power off and tighten yoke clamp. Do not overtighten. 



Centering Adjustment: 

8) Check if full display of D characters is centered correctly on the screen. 
If not, adjust the yoke centering tabs (figure CRT12) until display is 
centered. Initial setting of the centering tabs should be 180^ apart. 



SHIELDING 
SLEEVE 



UNETCHED END OF SLEEVE 
(MYLAR BACKING) 




TO BPI-14 



ROTATE SHIELDING SLEEVE 
UNTIL OPENING IS ALIGNED 
WITH PIN 7 OF CRT 




CENTERING TABS (2) 



SHIELDING SLEEVE 
WITH COPPER SIDE 
AGAINST CRT AND 
APPROXIMATELY 0.25 
INCH FROM PINS 



FOCUS ASSEMBLY 
USED ON PART NO. 61407659 
VIDEO MONITORS ONLY 
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Figure CRT12. Shielding Sleeve Positioning 
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Linearity Adjushnents: 



9) Observe \he D characters on the screen • Are D characters in lefimost 
column and rightmost column of sufficient vertical height (similar to 
D characters in center of screen)? If not, ad just the vertical linearity 
potentiometer (figure CRT! 3). Are D characters on left side of screen 
distorted while right side is not? If so, adjust horizontal linearity sleeve 
(shielding sleeve) per step TO. 

10) Check that shielding sleeve on neck of crt is in place approximately as 
shown in figure CRT12. If shielding sleeve is not correctly positioned, 
left side of screen is distorted while right side is not. Pushing shielding 
sleeve toward the yoke has the effect of distorting left portion of screen; 
if pushed too far forward, the left hand side of screen is blacked out; 

NOTE 

Horizontal I ineorrty sleeve adjustment affects t^^^ 
horizontal width* Refer to Size Adjustments (step 
14) and perform both the horizontal linearity and 
horizontal size adjustments in iterative fashion. 

11 ) After yoke and shielding sleeve are correctly adjusted and crt ground 
clip is under sleeve, carefully, without using force, tighten clamp screws 
on yoke and focus assembly until clamps are snug.* 

Size Adjustments: 

12) Enter a full display of D characters. 

13) Ad just vertical height potentiometer (figure CRT 13) until rectangle of 
display characters is 5.25 ± 0. 1 inches in height. 

14) Adjust horizontal width coil (figure CRT 13) to obtain a display 
8.0 ± 0. 1 inches wide. Use a 3/32-inch nonmetal lie hex driver . 

Focus Adjustments: 

15) Set the contrast control to Its maximum clockwise position (figure CRT 13). 

16) Enter a full display of D characters. 

17) Adjust the front panel INTENSITY control so that the raster (background 
scan lines) just disappear and a normal viewing intensity is obtained . 



*Focus assembly applies to part number 61407659 video monitors only. 
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Figure CRT13. Monitor PC Board Adjustments 

18) Adjust the focus control (figure CRT13) to obtain the best resolution of 
characters throughout the entire display. 

19) Adjust the focus magnet rings* (figure CRT14) to reduce to a minimum any 
tails or halos visable on the characters. Especially those characters located 
in the corners of the display. 

20) If necessary, repeat steps 17, 18, and 19 to obtain best possible character 
resolution over entire screen . Particular characteristics to be observed are: 

• Dot size and shape 

• Spacing between vertical strokes 

• Character separation 

• Tails or smearing 



* Focus ring assembly applies to part number 61407659 video monitors only. 
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CRT 
PINS 



NECK 
FOCUS OF 
MAGNET^ CRT 
RINGS * 



YOKE 



"^USED ON PART NO, 61407659 
VIDEO MONITORS ONLY 




CRT 



Figure CRT14. Focus Magnet Rings 
Geometric Distortion Checks and Adjustmenhs 

In the following steps^ the rectangle of displayed characters is checked for barrel/ 
pincushion distortion. If the check indicates that correction is required, the follow- 
I ng items will be needed: 



I terns 

Wooden or plastic rod, preferably 
1/4-inch in diameter and 12-inches 
long 

Masking tape, preferably 1/4-inch 
wide 

Adhesive, part number 51004063 (tube) 

2.0-^auss (yellow) correction magnet, 
part number 51917051 

3«0«-gauss (silver) correction magnet, 
part number 51917052 

4,0--gauss (red) correction magnet, 
part number 51917053 

5.7-gauss ^reen) correction magnet, 
part number 51917054 



Number required 



As required 

As required 
As required 
As required 



21) Enter a full display of D characters. 

22) Remove figure CRT15 (plastic overlay) from manual and cut as noted on 
the figure to remove the sheet. If done properly, the overlay left after 
cutting, will fit within the crt bezel and lay flatly on the screen. 
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23) Using masking tape, fasten the overlay over the screen (figure CRT16). 



24) Observe the display to see if perimeter of displayed characters protrude 
either inside or outside the double line of the overlay. Ideally, the 
perimeter should align, within the double lines of the overlay. If a 
horizontal or vertical edge deviates more than ±0.05 of an inch from 
this ideal rectange, the display is considered to be geometrically distorted 
and correction through performance of the following steps is required. 
Otherwise proceed to step 32. 



OVERLAY 




02097 

Figure CRT! 6. Applying Plastic Overlay to CRT Screen 

25) By referring to figure CRT17 and the display, determine whether the 
perimeter edge requiring correction is caused by a barrel or a pincushion 
distortion. 

26) Using 1/4-inch wide masking tape, fasten a 2o0-gauss (yellow) correction 
magnet (part number 51917051 ) to the end of wooden or plastic rod. In 
doing this, position the magnet so its yellow colored end is pointed away 
from side of the rod. 



BARRELED SIDES PINCUSHIONING 




DASHED LINES SHOW NORMAL 
UNDISTORTED SHAPE 



Figure CRT17. Identifying Geometric Distortion 
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WARNING 



Keep magnef awqy from hi g h- voltage transformer 
and crt anode lead. 

27) From the rear of the display terminal maneuver the magnet on the rod 
along and up-down the side of the crt yoke coil which corresponds to 
the perimeter edge requiring correction, and monitor the effect on the 
display. While doing this, attention must be given as to what direction 
the colored end of the magnet is pointed, A magnet with its colored end 
pointed clockwise has the effect of pulling the edge out, A magnet with 
its colored end pointed counterclockwise has the effect of pushing the 
edge in. Refer to figure CRT! 8, 

CORRECTION 
MAGNET 



COLORED END 
CLOCKWISE 




YOKE 



MAGNET ADDED TO YOKE TO CORRECT PINCUSHIONING (SEE NOTE) 



COLORED END 
COUNTERCLOCKWISE 



CORRECTION 
MAGNET 




YOKE 



MAGNET ADDED TO YOKE TO CORRECT BARRELING (SEE NOTE) 

NOTE; IF BOTH BARREL AND PINCUSHION DISTORTION WERE BEING CORRECTED, THE COLORED 
END OF THE CORRECTION MAGNETS WOULD BE PLACED ON THEIR RESPECTIVE SIDE OF THE YOKE 
AND THE RESULT WOULD BE A MIXTURE OF THE TWO EXAMPLES SHOWN, 



Figure CRT! 8. Typical Positioning of Correction Magnets on Yoke 
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28) If the perimeter edge requiring correction can not be straightened by the 
action taken in step 27, perform the following as applicable and repeat 
the correction. 

a) If the 2.0-gauss magnet causes an overreaction, break the magnet in 
half. 

b) If the 2.0-gauss magnet causes no, or not enough, reaction, use a 
magnet with more strength (such as 3.0-gauss, silver, correction 
magnet). In some cases, a combination of two magnets may be required . 

29) When the desired correction is obtained, note the magnet position and 
turn crt power off. 

30) Unfasten magnet from rod and use adhesive (part number 51004063) to 
secure the magnet to the yoke coil where correction was achieved. 
Make sure that the colored end of magnet is pointed in the proper 
direction. It may be necessary to use masking tape to hold magnet in 
place during adhesive cure time. 

31) If required, correct other perimeter edges in the same manner. Remove 
masking tape, if used, from magnets when adhesive has cured . Remove 
plastic overlay from crt screen and save it for possible future use. 

32) Return maintenance panel switch 0 back to the left (logical 0 position). 



Procedure CRT9 — Replacing Yoke on CRT 

To remove yoke from neck of crt, perform the following: 

1) Turn crt power off. 

2) Disconnect ac power cord from site power outlet. 

WARNING 

Use extreme care when handling TV module 
because rough handling can cause crt to implode 
with tremendous force resulting in severe injury. 
Do not nick or scratch glass or subject it to any 
undue pressure during replacement. When han- 
dling crt, always wear safety goggles and heavy 
gloves for protection . 
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3) Connect heavily insulated wire to ground first and then, while carefully 
lifting rubber anode cover, discharge surface under rubber cover (includ- 
ing anode terminal end) by sliding end of grounded wire under rubber 
cover and into anode hole of cathode-ray tube. 

4) Pull connector BP4 off edge of crt monitor PC board. Connector BP4 is 
largest connector with wires leading to yoke. Also disconnect ground 
wire, connected to crt ground clip assembly, from El, 

5) Disconnect flag terminals 9, 10, 18, and 19from BP4 connector (four 
wires leading to yoke) by inserting small end of paper clip into top of 
connector in space available between flag terminal and insulation (see 
figure CRT! 9) and then pulling out wire gently from bottom of connector, 
(Flag terminal end has o wedge-type spring clip which, when released by 
paper clip, permits flag terminal to be withdrawn with wire from connector,) 

6) Pull crt tube socket carefully off end of crt (figure CRT20). Do not 
remove vinyl keyguide. 




FLAG TERMINAL FLAG TERMINAL 

SLOT 18 (RED) SLOTIG(YEL) 

02577 

Figure CRT19. Removing Flag Terminals 
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Figure CRT20. CRT Tube-Socket Removal 
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7) Loosen clamps which hold yoke and focus assembly in place with screw- 
driver (figure CRT21).* 

8) After clamps are loosened, gently slide crt ground clip back until yoke 
and focus assembly can be removed from device.* 

WARNING 

Never tighten clamp which holds yoke on neck 
of crt more than enough to hold yoke in place. 
If tightened excessively, it is possible to break 
neck of crt. Wear protective goggles and heavy 
gloves for protection. 

To install yoke perform the following: 

9) Position sleeve approximately as shown in figure CRT22, but with open- 
ing in sleeve facing downward . 

10) Position yoke over sleeve with wires downward. Red and green wires on 
the left and yellow and blue on the right as viewed from rear of crt. 

YOKE 




Figure CRT21 . Yoke Assembly 



* Focus assembly applies to part number 61407659 video monitor only. 
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SHIELDING SLEEVE WITH COPPER SIDE 
AGAINST CRT APPROXIMATELY 
ONE-HALF OF SLEEVE LENGTH INTO YOKE 



01961-6 

Figure CRT22. Positioning Shielding Sleeve 

11) Position focus assembly over sleeve and butt up ogainst yoke assembly*^ 

12) Insert crt ground clip underneath sleeve^ 

13) Tighten yoke and focus assembly clamps.'^ Do not overtighten* 

14) Plug crt tube socket carefully on pins of crt^ making sure guide matches 
slot in socket. 

15) Insert flag terminals into BP4 connectors 

a) Push green wire terminal into slot (pin location 9) until wedge-«like 
clip locks itself in place. 

b) Push yellow wire into slot 10, 

c) Push red wire into slot 18. 

d) Push blue wire into slot 19. 

16) Plug BP4 connector onto edge of crt monitor PC board and reconnect 
ground wire from ground clip to El. 



* Focus assembly applies to part number 61407659 monitors only- 
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17) Verify thaf rear panel circuit breaker is in the Down (off) position and 
plug ac power cord into site power outlet. 

18) Place maintenance panel switch 0 to the right (logical 1 position) to 
disable a downline load and to cause quicklook tests 001 through 005 to 
be performed Turn power on. 

In the case of the Ticketron application of the display terminal, a full 
display of D's should appear on the crt at the completion of quicklook 
test 005. If display does not appear, go to sheet 1 of table CRTl, DDLT 
for Display Terminal. After display appears, go to step 19. 

19) Observe the displayed characters and perform the applicable monitor 
adjustments (procedure CRTS) to obtain acceptable display quality. 

WARNING 

Do not overtighten clamps on crt. 

20) Upon completion of monitor adjustments, tighten screws on crt clamps so 
yoke and focus assembly cannot move . * * 

21 ) Return maintenance panel switch 0 back to the left (logical 0 position). 



Procedure CRTIO — Replacing Vertical Choke 

To replace vertical choke (figure CRT23), perform the following: 

1 ) Turn crt power off and disconnect ac power cord from site power outlet. 

2) Disconnect BP4 (longest) connector on crt monitor printed-circuit board. 
BP4 connector is on printed-circuit board next to vertical choke and has 
two flag terminals (pins 6 and 7) attached to wires leading to vertical 
choke. 



* For the Ticketron application of the display terminal, this action done in conjunc- 
tion with a power-on is required to disable a downline load (autoload) and to cause 
a full display of a character to appear on the crt. For an application other than 
Ticketron, different action may be required to accomplish this. 

'^^ Focus assembly applies to part number 61407659 video monitors only. 
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Figure CRT23. Vertical Choke 

3) Remove flag terminals 6 and 7 by inserting end of a small paper clip in 
space provided between installed flag terminal and connector insulation. 
Paper clip releases wedge-like friction lock on terminal and permits 
entire terminal to be removed out from bottom of connector. 

4) Remove two hex nuts holding vertical choke to chossis. 

5) Lift grounding wire from rear mounting screw, but do not remove from 
printed-circuit board. 

6) Lift vertical choke from chassis. 

7) Position new choke in place over two mounting screws so two wires are 
on side nearest printed-circuit board. 

8) Connect grounding wire to rear mounting screw and fasten with hex nut« 

9) Fasten other hex nut to front screw. 

10) Insert flag terminals into slots 6 and 7 of BP4 connector until wires are 
locked and secured. 

11) Connect BP4 connector to crt monitor printed-circuit board. 
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Procedure CRTn — High +5-V Voltage Check 



To determine if the input power circuit breaker is tripping because of a high 
+ 5-V dc condition, perform the following steps: 

1) With input ac power off (input power circuit breaker in Down position), 
connect q voltmeter to measure +5 V dc at the voltage regulator in 
chassis location B01 . Refer to figure CRT24. 

2) Place the input power circuit breaker in the on (Up) position and observe 
voltmeter for a high +5^V reading . 

The delay time between sensing an overvoltage condition and tripping the 
breaker should allow enough time to obtain this voltage reading. If 
unable to determine if the voltage is +5.5 V or greater in this manner 
back off the +5-V adjust potentiometer (counterclockwise) and recheck. 

3) If voltage was high, attempt to readjust the regulator for correct 

+ 5-V dc tolerance per procedure CRT12. Replace the regulator if faulty 
per procedure CRT 18. 

4) For replacement of the input power circuit breaker refer to procedure 
CRT16. 



+ 5V TP 
•fSV INDICATOR (RED) 

+ 5V ADJUST (RI2) 

.+ 20V INDICATOR (YELLOW) 
+ 20VTP 
-20V INDICATOR (GREEN) 

-20V TP 
GROUND 
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Figure CRT24. +5-Volt Regulator Test Points 
62953000 C 6A-39 



Procedure CRT! 2 +5-V Voltage Regulator Ad|ustmenfrs 



To adjust the +5*-volt regulator in the logic chassis, perform the following steps, 

1) Set voltmeter to read +5 V dc 

2) With power applied, measure between the ground and +5-V test points 
on the voltage regulator in chassis location BOl , Refer to figure CRT24, 

3) Ad just the potentiometer at the board edge (R12) for o voltage of 



"♦■5 ±0.25 volts. 

a) The regulator in chassis location AOl of CC617-"A model is a slave of 
regulator BOl and does not require the +5-V adjustment . 

b) If the +5-V output rises to 5.6 V or greater, a zener diode will 
conduct and issue a signal to the power supply which will trip the 
input power circuit breaker and shut down all power to the display. 



Procedure CRT13 Measuring Voltages at CRT Monitor PC Board 

To measure +465 V dc, perform the following: 

1) Set voltmeter to measure +465 V dc. 

2) Remove cabinet hood (two screws at rear of cabinet). See procedure 



CRT2. 



3) 



Turn crt power on. 



4) 



Connect black (-) lead from voltmeter to chassis ground , 



WARNING 



Do not touch anything with hands and use only 
one hand at a time to connect leads to test points. 
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5) Connect red (+) lead to resistor R8A, see figure CRT25. 

6) Check that voltmeter indicates +465 V dc ±47 V dc. 

7) If within tolerances, go to step 8; if not, go to sheet 4 of table CRTl, 
DDLT for Display Terminal . 




(R8A) 



Figure CRT25. Test Points for +465, -190, and +45 V dc 
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To measure -190 V dc, perform the following: 

8) Set voltmeter to measure— 190 Vdc. 

9) Connect positive (+) lead to chassis ground. If voltmeter has separate 
switch for selecting— reverse polarity, such as Simpson Model 250, 
connect common (black lead) to chassis ground and select -de on meter. 

10) Connect negative (-) lead to RiA (figure CRT25) . 

1 1) Check that voltmeter indicates -190 V dc ±25 V dc. 

12) If reading is within tolerances, go to step 13; otherwise, go to sheet 4 
of table CRT1 , DDLT for Display Terminal . 

To measure +45 V dc, perform the following: 

13) Set voltmeter to measure +45 V dc. 

14) Connect black lead to chassis ground. 

15) Connect red(+) lead to diode CR4A (figure CRT 25). 

16) Check that meter indicates +45 V dc ±4.5 V dc. 

17) If within tolerances, go to step 18; if not go to sheet 4 of table CRT1 , 
DDLT for Display Terminal. 

To measure +5 V dc and + 15 V dc, perform the following: 

18) Set voltmeter to measure + 15 V dc. 

19) Connect black (-) lead to chassis ground. 

20) Connect red (+) lead to pin 8 of BJ4 (figure CRT26). 

21) Check that meter indicates + 15 Vdc ±G«75 Vdc. If not, regulator Ql 
is defective. 

22) Connect red (+) lead to pin 22 of BJ4. 

23) Check that meter indicates + 15 V dc ±0.75 V dc. If not, regulator Q2 

is defective. 

24) Connect red (+) lead to pin 16 of either IC (figure CRT26). 

25) Check that meter indicates +5 Vdc ±0.25 Vdc. 

26) If voltage checks are within tolerance, perform the next action of 
table CRT1, sheet 3. If voltages are not within tolerance go to sheet 4 
of table CRT1 , DDLT for Display Terminal. 
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PIN 16 OF IC (BJ4PIN22} (BJ4 PIN 8) 

Figure CRT26. Test Pins for +5 and +15 V dc 

Procedure CRT! 4 — Checking and Replacing Intensity Control on Dis play Panel 

To check Intensity control, perform the following: 

1) Turn crt power off and disconnect ac power cord from site outlet. 

2) Set ohmmeter to X 1000 setting. 

3) Attach one ohmmeter lead to center pin on top rear of Intensity control 
and the other lead to one of the other two pins. 

4) Rotate Intensity control knob while holding leads to pins. Check that 
meter reads 0 ohm when Intensity is fully turned in one direction and 
TOO 000 ohms when fully turned in the opposite direction. Replace 
Intensity control if unable to obtain correct results (steps 7 through 12 
describe replacement). 

5) Remove lead on outer pin and attach It to pin on other side of center 
pin. Keep other lead on center pin. 

6) Rotate Intensity control knob as described previously (step 4) and 
observe meter for same readings. If unable to obtain correct results, 
replace Intensity control . 
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To replace Intensify control, perform the following; 

7) Disconnect connector BPS of control assembly • 

8) Pull off knob to gain access to hex ringnut on front side of panel. 

9) Remove hex ringnut using a 1/2-inch socket. 

10) Withdraw old control assembly from unit. 

1 1 ) Attach new control assembly to panel by inserting control post through 
hole in panel and screwing on hex ringnut from the front. 

12) Connect connector BP3 to its mating connector^ 



Procedure CRTIS ~ Power Supply Voltage Checks 

To determine power supply faults perform the following steps s 

NOTE 

No indicators are available on the power supply 
to indicate presence of voltages; however, indi- 
cators may be observed on PC boards in the 
logic, refer to table 6-1 . 



1) If all power is off, check that site power is ovoiloble, oc power cord 
OK, internal power connectors seated correctly, and input power circuit 
breaker OK. If input power circuit breaker trips, perform procedure 
procedure CRTl 1 « 

NOTE 

The application of input power can be determined 
by observing fan operation. 
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2) If only a red (+5 V) indicator is off on a H-S-volt regulator (CC617-A 
model chassis locations AO! and BOl; CC617-B model chassis location 
B01), replace the +5-V regulator board, procedure CRT18, 

3) If a yellow (f 20 V) or green (-20 V) indicator is off on the single +5-volt 
regulator of the CC617-B model or on both +5-volt regulators of the 
CC617-A model, check cable connections and replace power supply per 
procedure CRT21 . 

4) For the CC617-A model, check that the LEDs for individual voltage 
regulators on the ROM, processor, async l/F-2, and display/keyboard 
l/F* modules are lit (chassis locations 03, 06, 08, and 10, respectively). 
For the CC617-B model, check that the LEDs for individual regulators on 
the processor, async l/F-2, display/keyboard l/F*, and optional modem * 
module are lit (chassis locations 06, 08, 09, and 10, respectively). Re- 
place the PC board if an indicator is off (procedure CRT! 8) and check 
cabling. 

5) Check for correct voltage at the +5-volt regulator in chassis location 
BOl per procedure CRT12. Adjust if necessary. 

Procedure CRT16 — Replacing Display Terminal AC Entry Panel or Input Power 
Circuit Breaker " ' — ___ _ " 

To remove ac power panel assembly, refer to figure CRT27 and perform the following: 

1) Turn power off. 

2) Pull ac plug from site power outlet. 

3) Remove four screws which secure panel box to cabinet chassis. 

4) Remove grounding wires connected to terminals E2, E3, and E4 on ac 
entry assembly. 

5) Disconnect connector CP3 leading to the fan assembly. 

6) Disconnect connector CP2 leading to the power supply. 

7) Disconnect connector CP4 from capacitor board. 

8) Withdraw entire ac power panel and its connectors from cabinet. 



* No regulators are provided on the display/keyboard l/F module or in the case of 
the modem module with the CC617-B model, they may be provided but they are 
not used. The indicators light when + 12 and -12-V dc Is being received from the 
power supply regulator board. 
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Figure CRT27. AC Entry Panel Removal 

To replace the input power circuit breaker, do steps 9 through 13. 

NOTE 

Replacement of the circuit breaker requires that 
some soldering be done. 

9) Remove two screws holding the ac entry panel cover. 

10) Disconnect the three push-on connectors from the reor of CBl at B, C, 

and D (figure CRT28). 

11) Unsolder connection A at rear of CBl . 

12) Remove the two screws mounting the circuit breaker to the panel. 

13) Install a replacement circuit breaker (same part number as the one removed), 
by performing the preceding steps in reverse order. 

To install ac entry panel, perform the following: 

14) Feed connectors through chassis hole and insert ac power panel (box) 

into chassis compartment. 

15) Attach grounding wires to E2, E3, and E4. 

1 6) Connect cable connectors (CP3 goes to fan assembly, CP2 goes to power 
supply, CP4 goes to capacitor board). 

17) Fasten four screws (figure CRT27). 
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Figure CRT28. Circuit Breaker Connection 
Procedure CRT17 — Replacing a Fan 

To replace the fan, refer to figure CRT29 and perform the following steps: 

1) Turn crt power off and disconnect ac power pord from site power outlet. 

2) Remove four mounting screws from logic module card cage. 

3) Lift card cage carefully upward and to rear sufficiently to gain access to 
connectors mounted on backplane of card cage. Tag connectors as re- 
quired to ensure proper reconnection, disconnect cables, and remove 
card cage. 

4) Disconnect connector CP3 from fan assembly to ac entry panel . 

5) Remove mounting screws from fan assembly and lift free of cabinet. 

6) Install a replacement fan assembly and reassemble unit per the reverse 
of the preceding steps. 
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LOGIC MODULE 
CARD CAGE 



-CP3 



02120 



Figure CRT29. Logic Module Card Cage and Fan Removal 



I Procedure CRT 18 — • Replacing a Logic Card 



To remove and replace a logic card, refer to figure CRT30 and perform the following 
steps: 

1) Place the rear panel circuit breaker to the Down (off) position. 

2) Remove two screws holding cabinet hood to chassis and remove cabinet 
hood. 

3) Locate logic card to be removed and pull out simultaneously on both cord 
ejectors. Slide logic card out of chassis. 
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4) Install logic card with component side facing right. If logic card contains 
switches, verify that the settings are correct. (Refer to section 3 for switch 
settings.) Seat the logic card in the connector by pressing on the card 
ejectors. ' If card contains voltage indicating LEDs as listed in table 6-1, 
verify that they are lit when power is applied. 

5) If PC board being replaced is a +5-volt regulator, perform voltage 
adjustment procedure CRT! 2. 



I — +5-V REGULATOR (SLAVE), ON CC6I7-A MODEL ONLY 




"—PROCESSOR 
L-RAM 4K, ON CC6I7-A MODEL ONLY 
RAM 4K, ON CC6I7-A MODEL ONLY 
L- ROM 2K, ON CC6I7-A MODEL; PROGRAM MEMORY ON CC6I7-B 
I — + 5-V REGULATOR (MASTER) 

Figure CRT30. Logic Card Locations 
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Procedure CRT19 ~ Replacing Keyboard Assembly 



Perform the following steps to replace a keyboard assembly. Refer to figure CRT31 
and pay special attention to its note. 

T) Turn display terminal power off. Place circuit breaker at the rear of 
the display in the Down (off) position. 

2) Remove six screws from bottom of keyboard cabinet. 

3) Open both halves of keyboard cabinet being careful not to damage con- 
nected cable inside. 

4) Disconnect connector from keyboard assembly PC board and if existent, 
connector to the keylock switch. 

5) Remove four screws mounting keyboard assembly to top half of keyboard 
cabinet. 

6) Install a new keyboard assembly by performing the reverse of the preceding 



KE 
CO 




I 



NOTE: 

THE KEYBOARD CABINET ASSEMBLY SHOWN, IS 
REPRESENTATIVE OF A TYPICAL KEYBOARD 
MODULE USED IN AN APPLICATION OF THE DISPLAY 
TERMINAL. CERTAIN FEATURES SHOWN THERE- 
FORE, MAY DIFFER WITH THE APPLICATION. 



Figure CRT31 . Keyboard Cabinet Assembly 
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Procedure CRT2Q — Replacing Keyboard Keyswitches 



Perform the following steps to replace the keyswitches of a keyboard. Refer to 
figure CRT3K 

1) Remove the keyboard assembly from the keyboard cabinet per steps 1 
through 5 of procedure CRT 19. 

2) To replace a keyswitch pry off the keycap and unsolder the faulty switch 
from the keyboard assembly PC board. Install a new keyswitch, soldering 
its pins to the PC board and press the keycap onto the switch. 

3) Reinstalls the keyboard assembly in the keyboard cabinet per the reverse 
of steps T through 5 of procedure CRT19. 

Procedure CRT2 1 — Replacing Power Supply 

To replace the power supply, perform the following steps: 

1) Turn crt power off. 

2) Disconnect ac power cord from site power outlet. 

3) Remove video module (procedure CRT6, steps ] through 6). 

4) Disconnect connector AP2 from power supply to backplane. 

5) Disconnect connectors CP2 and CP4 from ac entry panel to power supply. 

6) Loosen ac entry panel screws (figure CRT27). 

7) Remove four screws mounting power supply to cabinet frame. 

8) Lift power supply free of cabinet and install a replacement power supply 
per the reverse of the preceeding steps. 
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Procedure CRT22 



Resonating Capacif-Qr Replacement 



To replace the ferro transformer resonating capacitor, perform the following steps: 

1) Gain access to the power supply by removing the video module from the 
display terminal. Refer to procedure CRT6, steps 1 through 6. 

NOTE 

The vendor has increased the length of the 
resonating capacitor. This requires that all new 
capacitors be mou n ted horizontally instead of 
vertically. 

2) For serial numbers 101 through 1 12 (preproduction units with capacitor 
mounted vertically), perform step a. For serial numbers 113 and up 
(production units with capacitor mounted horizonta lly), perform step b. 

a) Remove the resonating capacitor (part number 95686705), mounting 
clamp (part number 95656900), and a$sociated screws, nuts and 
washers. Leave boot (part number 94780200) and wire leads attached 
to transformer. 

b) Remove the resonating capacitor (part number 95686705), from the two 
mounting clamps (part number 71491961). Leave boot and wire leads 
attached to transformer. 

3) Install replacement capacitor horizontally using two mounting clamps 
(part number 71491 961) and associated hardware per figure CRT32. 

4) Connect wire leads along with boot to capacitor and reinstali shield to 

top of power supply. 

5) Reinstall the video module in the display terminal. Refer to procedure 
CRT6, steps 7 through 15. 

r— CLAMP 7I49I96I (2) 




BOOT 94780200 



Figure CRT32. Resonating Capacitor Mounting 
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This section provides the ports data information necessary for on-site maintenance of 
the display terminal. In the case of the CC617-B model, this information will have 
to be supplemented by the parts data information contained in the keyboard module 
manual that was initially shipped with the equipment. That manual will provide the 
» parts data necessary for replacement of keycaps, keyswitches, the keyboard itself, 
and other associated items such as the keyboard interconnection cable. Regarding 
replacement of the program memory module used in the application of CC617-B, the 
assembly part number is stamped on the module itself along the outer board edge. 
This part number represents the entire module including the fi rmware. If an internal 
modem module is used in the application of CC617-B, the assembly part number of 
that module also appears on the module itself. 

The column headings of the assembly parts lists that appear in this section are defined 
in table 7-1 . 



TABLE 7-1. DEFINITION OF COLUMN HEADINGS ON ASSEMBLY PARTS LISTS 



COLUMN HEADING 


EXPLA NATION 


FIND NO. 


Identifies on electrical or mechanical part on an assembly drawing. If more than 
one listing appears for a find number, refer to LI, WK IN, and WK OUT. 


LI (Line Ifem) 


Gives a chronological or historical record of the addition of a new part to a find 
number. For example, 01 indicates that the part was the first one used, and 02 
indicates the second, etc. See also WK IN and WK OUT. 


PART NUMBER 


Gives the Control Data Corporation part identification. Use this number when 
ordering replacements. 


CD (Check Digit) 


Gives the information-control system a means of cross-checking the correctness 
of a part number. 


QUANTITY 


Lists the total number of a part required to complete an assembly. The vertical 
line near the center of the column acts as a decimal point. Numbers to the left 
of the line are whole numbers. Those to the right of the line are tenths, 
hundredths, and thousandths. 


U/M (Unit of Measure) 


Indicates how the information-control system counts or supplies a part. 


PART DESCRIPTION 


Describes the physical appearance, type, or name of a part. 


MC (Material Control Code) 


Supplies additional descriptive data to the information-control system. 


YLD (Yield) 


A 2-digit number that indicates the usable portion of any quantity 
of parts expressed as a percentage. 


ECO NO. IN 


Engineering Change Order that adds a new part to an assembly. See also WK IN. 


ECO NO. OUT 


Engineering Change Order that deletes a part from an assembly. See also WK OUT. 


S/N (Serial Number) 


Used to specify an ECO's effectlvity by serial number. 


WK IN (Week In) 


Lists the date when manufacturing begins using a new part and when it is available 
for parts replacement. For example, 7222 means a part is available as of the 
22nd week of 1972. 


WK OUT (Week Out) 


Lists the date when manufacturing no longer uses a part in building an assembly. 
See also WK IN. Do not order a part after its week-out date. 
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oi 




































































or 
















A 




























6 




R&. ws & 0 . . £ ^c-o 



































































HARDWARE PRODUCT CONFIGURATOR (HPC) 



HO&EU NO. 



PRODUCT NAME 

TICKETRON TERdlNAL 



PRODUCT DESCRIPTION 

The Ticketron Terminal consists of a Programmable Terminal Controller 
with assocaited I/O interfaces and a IS-inch CRT Display enclosed in 



a'common cabinet- It has a detachable klivboard* Features include a 
nicro Processor Hodulei Random Access Hemory nddulesi Video Controlleri 
g Asynchronous RS-g3g-C Modem interfaces and a daintenance Panel* The 
controller chassis has provisions for future implementation of an 
Internal " Modem* :^ ■ „ ' .. ' ' - ' .. 



This terminal is used with the exist ing Ticketron Ticket Printer 



Controller and Ticket Printer ■ 



HPC PARTS UST 



PAUT OR % 
DOCUMENT NO . 


QTY 
RCO. 


EQUIP. NO 


TITLE 


PART OR 
DOCUMENT NO. 


QTY. 
REO. 


EQUIP. NO. 


TITLE 


FIND 1 


1 


CCbl?-/ 


T icketron Term- 


FIND 3 


1 




Cable Data Set 


FIND E 


I 


XA17S-/ 


Firmware Mod . 


FIND M 


1 


CA137-I1 


Keyboard 










FIND 5 


1 




Pkg natl 



































































note: 



* See detached parts list 
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L- Langlie 
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ENi. 












PROD. 






SCHED- 






AA2S7t 


REV. 1 /75 






DETACHED LIST 



Tl TLE 



HARDWARE PRODUCT CONFIGURATOR 



CODE 1 DENT 




DW6 NO. 




A 





s 



SHEET 



OF 
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PRINT DATI 



0660 



6629875?! 7 



HPC-QSE18330 TICKETRON TERM 



03-01-76 



0»-l6-f7 



PArtI DIICWPTION 



001 
002 
003 
094 
005 



01 
01 
01 
01 
01 



15630200 
15628800| 
614Q6100 
15630905 
41035800 



TERMf TKTRN OSPL 60HZ (EC) 
FIRMWARE, SMC 2KX8 EROM (EC) 
CABLE ASSY DATA SET loFT 6IN 
KEY80AR0 TICKETROn EC 
PKG DSPL AND KEYBOARD 
0005 TOTAL LIMES 



12424 



7734 
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BUILD ARC 440 



ASSEMBLY PARTS LIST 



AIIINWIV NUMUR { CD UV. 



DIICRIPTION 



rnm date 


PAGE 


FILE CHANGE NO. 


Oft-16-7f 


1 


U001Z4I4 



15630300! 0 



TERM, TKTRN DSPL 60H2 (TA) 



02-16-76 CC617A 08-1 6-f 7 



T FIND NO 


LI 


PART NUiMIR fcD 


hI quantity 


U/M 


PART DESCRIPTION 


MC YL 


D ECO. NO. IN 


ECO. NO. OUT 




WK IN 


WK OUT 


001 


01 


714918511 3 






PC 


PEitL CRT Ic INCn m\ju 














002 


02 


71491938] 8 






PC 


ttr\i\i\ TirpikiTKlAI ^CliTETI flPHA 

HUOL/f lERMINAL jaHltuutL'T 


p 


1 1470 






7618 




003 


02 


7l491939j 6 






PC 


PANELt BASE >SHIELDEDt 


p 


1 1470 






7618 




004 


Ol 


61406200| B 






PC 


LOQiC CHASSIS ASSY 














006 


01 


61407400! 3 






PC 


INDICATOR PANEL ASSY 














007 
007 
007 


02 
03 
04 


71491968! 5 
714919691 3 
71491845 j 5 






PC 
PC 
PC 


PANtLt SWITCH ISnltLl-'tUJ 
PANEL* SWITCH (SHIELDEO/PTD) 
□ AKiFi ni AKiKa ^MTTPM (PLASTTC) 


V 
p 


1 1470 
11649 

11773 


1 1649 
11773 




7618 
7641 
7719 


7641 
7tl9 


006 


01 


90425500| 7 






PC 


CU ASS' 5AKU-U \ D 1 I L / 














009 


01 


71491300| 1 






PC 


COVtp PAnEl I-viOIC&TOft 


p 


11773 






7719 




010 


01 


61407300| 5 






PC 


CABLE ASSY DC PQWrR 


A 












Oil 


01 


90413100| 0 






PC 


CD ASSY 4CQD (ASYNC I/F-2) 


A 












012 


03 


714919741 3 






PC 


PASE* TERMINAL >ShIELUED+ 


P 


1147.)A 






7620 




013 


01 


101271221 y 






PC 


MSCK PAN PHL «-32X 3/H 


B 




12010 






7717 


014 


01 


61406800] 5 






PC 


CUNNECTUR rANtL MSST 














015 
015 


01 
02 


613711171 b 
613711l9| 1 






PC 
PC 


PtPLACtD BY olJTHiy liO"f 
PANEL ASSY (AC ENTRY) 60 HZ 


A 


11687 


116B7 




7642 


7642 


016 
016 
016 


01 
02 
03 


614074381 3 
614076581 6 
6140765914 






PC 
PC 
PC 


REPLACED BY 61407658 11B97 
VIDEO DISPLAY ASSY 
v'lDEO DISPLAY ASSY 


6 
G 
3 


11897 
12010 


11897 
12010 




7708 
7tl7 


7^08 
7717 


019 


01 


903936001 3 






PC 


CD ASSY 4BBD *5V inA^p 


A 












020 
020 


01 

02 


903910001 « 
904457541 6 






PC 
PC 


REPLACED BY 90445754 11642 
CD ASSY 4AQ0-1 (PpOC xO^) 


A 
A 


11642 


11642 




7646 


7646 


021 


01 


90391603| 9 


? 




PC 


CD ASSY 4ASD(0) 4KX9 KAM MOD 


A 













, BUILD ARC 440 



ASSEMBLY PARTS LIST 



PRINT DATE 


PACE 


FILE CHANGE NO. 


08-16-77 


2 


000124^4 



AStEMHY NUMUR | CD REV. 



0860 



15630300! 0 



TERM, TKTRN DSPL 60HZ (TA) 



REL 



02-16-76 CC617A 08-16-17 



ECO. NO. \U ECO. NO. 



S/N WK IN WK OUT 



022 

023 

024 

025 
025 

026 
026 
026 

027 
027 

028 
028 



030 
030 

031 

032 

033 

034 

035 
035 

036 

037 

039 



714741051 5 

714741071 1 

714558011 2 

5l85(l50lj 3 
51858501; 3 

101264031 4 
10l26403j4 
10126403} ^ 

518585291 4 
51858529|4 

90445751 j 2 
90445764j 5 

00860303| 7 

008603101 2 
00860311 1 0 

10125606; 3 

61391105; 6 

10127153! 4 

5l8585o3| y 

95l2530l! 2 
9512530l| 2 

101251081 0 

101271211 1 

51805801 1 1 



LABEL 8, CC CHAS 3.4lv VI^JYL 

LABEL A, CC CHAs ^>.4IN VINYL 

STANDOFF MALE/FEMALE 4-40 STL 

SCREW 10X1/2 TYPE A HEX HQ 
SCREW 10X1/2 TYPE A HEX HO 

*^SHrt NO, 10 EXT TOOTH LK TYP A 
•VSHK NO, 10 EXT TOqTH LK TYP A 
u'SHl^ NO, 10 EXT TOOTH LK TYP A 

SCREW SELF TAPPIN'R 
<;CR£W SELF TAPPING 

REPLACED BY 90445764 11780 
CARD ASSY 5CU0-4 

MSCK SLF-LKG HEX 6-32X3/8 

MSCH SLF-LKG HEX 8-32X5/16 
f^SCt^ SLF-LKG HEX 8-32X3/8 

WASHER FLT '^0.8 StL CP 

GND WIRE ASSY 7,5 166A 

i^SCH PAN PHL l/4-?0X 1/2 

SCREW 3/4L SZ 10 HEX 

LOC TITE SEALANT RED 
LOC TITE SEALANT RED 

vUT HEX mCH 10-32 STL CP OR Z 

mSCH pan PHL «-32x ,312 

oUMPFR, RUBBER .300H bLF-STKG 



11470B 
12010 



11897 
12010 



114708 
12010 



11619 
117>?0 



12010 



11774 



11563 



12010 



11897 
12010 



12010 
11780 



12010 



11774 



12010 



7618 
7717 



7708 
7717 



7618 
7717 



7636 
7646 



7708 
7n7 



7717 
7646 



7732 



7624 



7717 
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PMNT DATI 


PAGE 


FILI CHANOE NO. 




3 





08«0 



15630300! 0 



TERM» TKTRN OSPL 60HZ (T») 



02-16-76 



CC617A 



08.16-f 7 



T 


•■IN0NO 




\— \ 


» 


mI •uAWnt 


U/M 


(•ART MlCRIWfON 


MC 


YLD 


ICO. NO. IN 


»CO. NO. PUT 


i/H 


WK IN 


WK OUT 




040 


01 


10125603 


0 


2 




PC 


WASHER FLT N0,4 StL CP - 


B 
















041 


01 


16126400 


0 


4 




PC 


*SHH NO. 4 EXT lOOTH LK TYP A 


B 
















042 


01 


10125103 


1 


2 




PC 


NUT HEX MCH 4-40 STL CP OH ZP 


B 
















043 

043 


02 
03 


10126402 
10126402 


6 
6 


9 

2 




PC 
PC 


^SHH NO, 8 EXT TOOTH LK TYP A 
•fSHH NO.P EXT TOOTH LK TYP A 


6 
B 




11563 
12010 


UOlO 




nil 


7717 




051 


01 


, 15010307 


5 


1 




PC 


TO tMBUEM» PRODUCT MEDIUM AL 


P 
















052 


01 


61391103 


1 


1 




PC 


GROUND WIRE ASSY i4 INCH 


A 
















053 


01 


61407100 


9 


1 




PC 


CABLE ASSY MAINT PNL 


A 
















054 


01 


61407200 


7 


1 




PC 


CABLE ASSY KYHO CRT I/F 


A 
















056 


01 


71491B18 


2 


1 




PC 


LABtL CARD LOCATlnNi PmPEH 


P 
















057 


01 


61407421 


9 


1 




PC 


POWER SUPPLY ASSY 


A 
















059 


02 


95558018 


8 




0?0 


PC 


TAPt, COPPER FOIL W 1,00 


B 




11620 






7634 






060 


01 


66296750 


2 


REF 




PC 


SPL DISPLAY TFPM TlCKtTI^ON 


0 
















061 


01 


66298605 


6 


REF 




PC 


oenealogy ticketron display 


0 
















062 
062 


01 

02 


^1006067 
. 51004063 


6 
7 




050 
0«0 


02 
PC 


ADHESIVE, SILIC 

ADHESIVE, Ai^BER SYN EuASTO»»'ER 


9 
B 




11620 
12010 


12010 




7634 

tTi7 


7n7 




063 
063 


01 
02 


?l9i7050 
5191705* 


u 
2 


1 


50 0 


PC 
PC 


^agnft bar 
magnft sap 


P 
P 




11630 
12010 


12010 




7634 
7717 


7717 




064 
064 


01 
02 


51917051 
51917051 


y 

8 


1 


50 0 


PC 
PC 


MAGNET BAR 
MAGNET BAR 


P 
P 




11620 
12010 


12010 




7634 
7717 


7717 




065 
065 


01 
02 


«?1917052 
51917052 


6 
6 


1 


sno 


PC 
PC 


MAGNET BAR 
MAGNET PAR = 


P 
P 




116?0 
12010 


12010 




/b34 
t7l7 


7717 




066 


01 








5no 


PC 


MAGNET BAR 


P 




11620 


12010 




7634 


7717 
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PACE 


FILE CHANGE NO. 


08-16-77 


4 


000124«;4 



15630300 



TEPH, T^TRN nSPL 60HZ (TA) 



PEL 



02-16-76 



CC617A 



06-16-77 



PART DESCRIPTION 



067 
067 



068 
068 



51917053 



51917054 
16042739 



51917055 
16042747 



1 

REF 
REF 



'AGNET BAR 



A6NET PAR 
r,E0M OIST C0R«^ECTTr«N 



^AGNET BAR . 

RING MAGNET AOJUSTf^ENl bPEC 



fOTb TOTAL LINES 



12010 

11620 
12010 

11620 
iSOlO 



12010 
12010 



7717 
7634 

7634 



7717 
7fl7 
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ASSEMBLY PARTS LIST 



PRINT DATI 


PAGE 


FILE CHANGE Np. 




1 


Q00lS64e 



ASSEMM.Y NUMMR ' CD 



0660 



156306U q , . ^ 



N 



PART NUMMR 



ECO. NO. OUT S/N 



001 
002 
003 
00<l 

ooe 

007 
OOG 
009 
OIC 

on 

012 

01^ 

015 
CIS 

oie 

OlS 
02C 
022 
023 
Q2M 
025 



71^91851J 

7l<»9l93e| 

7149193S| 

6l<»07497j 

6l407'+0d 

7l49l8<fE| 

90^255uc| 

71f9l30C| 

61t073oq 

90^1310C| 

7149197<I 

6l^06bOC| 

6l37llisj 
6H07961j 

61^07659 

9039360C| 

90445754 

7147^l0S( 

71't741U7! 

71455Buli 

518585011 



MtZtL CRT 12 I'>iCH MOD 
'iO0D» TERMINAL iSHlELDED* 
^ANtL, dASE. iShlELUEO^ 

loqic chassis assy 
indicator paneu assy 
manel blank, Switch ,plastic) 

CD ASSY 5AHD-0(STIC) 

CQVtH paneu inuicatoh 

cable assy dc pqweh 

lO Assy ^cqu (async i/f»2) 

cjASL, terminal iSHlELDEDt 

connector PANEu ASSY 

RANtL ASSY (AC ENTHY) 60 HZ 
PAn|l assy (AC ENTRY) 

vIdeo display assy 

CD ASSY 4B8D ♦bV lOAMP 
CD ASSY 4AQ0"1 (PROC MOD) 
LABEL B« CC CHAS 3e4lN VINYL 
LABEL A, CC CRMS 6.4IN VINYL 
STANDOFF MALE/FEMALE 4«40 STL 
SCREW lOXl/2 TYPE A HEX HO 



11773 



12646 
1201C 



11642 



12010 



7719 



7719 



7820 



7B2C 
7717 



7717 
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DIV. 


AStEMIir NUMiiR j CD 


RiV, 


DWC. 


MtCRIPTION 


MC 




status date 


ENG. RESP. 


FILE DATE 


0860 


1563061^ E 




U 


TERM, TKTRN DSPL 60H2 (TA) 


N 


REL 


08-18-76 


i?CSl7B 


12-15-77 


T FIND NO 


LI 


PART NUMKR | CD 


m| quantity 


U/M 


PART DtKRIITION 


MC 




ECO. NO. IN 


ECO. NO. OUT 


S/N 


WK IN 


WK OUT 


o2e 




03 


101264031 ^ 


i 




PC 


wSHH NO.IO EXT TOOTH LK TY^ /> 


E 




1201C 






7717 




027 




02 


51858529! * 


1 




PC 


bCRfeW SELF TAPPING 




e 




1201C 






7717 




026 




02 


9044576<j £ 






PC 


CARD ASSY 5CyD»4 




c 




1178C 






7646 




029 




01 


00e60303| 1 


6 




PC 


'iSCH SLF-LKO HcX 6-32X3/8 




£ 














03C 




02 


00860311] L 


e 




PC 


iSCR SLF-LKO HtX a-32X3/8 




e 




1201C 






7717 




031 




01 


1012560^ . 


2 




PC 


--ASHER FLT Np,8 STL CP 




e 














032 




01 


6139110!| t 






PC 


uND MIRE ASSY 7,5 160A 




/ 














033 




Ul 


10lZ7l53| n 


2 




PC 


-.SCH PAN PML 1/4-20X 1/2 




e 














03<i 




01 


518585031 9 


5 




PC 


SCREW 3/4L SZ AO HEX 




B 














03S 




Oi 


95l253olj 2 






02 


LCC TITE SEALANT RED 




B 




11774 






7723 




036 




01 


10125lO£| U 


i 




P( 


nUT hex MCH 10-32 STL CP 




B 














03S 




01 


5180580lj 1 


i 




P( 


bUMPER, RUBBER ,30UH SLF-STKC 


E 














04C 




01 


1012560^ K 






P( 


"<ASHER FLT NO, 4 STL CP 




f 














041 




01 


1012640C| C 


i 




PC 


a(SHR nO«<+ EXT TOOTH LK TYP A 


£ 














04i 




01 


10125l03j 1 


I 




PC 


■mUT HEX MCH 4»<»o SIL CP OR V 


E 














04; 




Qc 


1012640^ e 


I 




PC 


*.SHH NO. 8 EXT TOOTH LK TYP A 


E 




1201c 






7717 




051 


01 


150103U7| £ 






PC 


ID EMBLEM, PROUUCT MEDIUM 


■^ 


P 














052 


01 


61391l03i 1 






PC 


jROUND WIRE ASSY 14 INCH 




4 














053 


01 


6140710CI S 






PC 


CABLf ASSY MAIin PNL 




A 














054 


01 


6140720C| 7 






PC 


CABLE ASSY KYBU CRf I/F 




A 














056 


01 


71492004;' B 






PC 


LABEL, CARD LOLATION (VINYL) 


P 
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PRINT RATI 


KAOI 


Fill CHANCI NO. 




3 


00012648 



AMIMM.V NUIHHI | CD UV. 



STATUS DATE 



0860 



15630612 d ^ G 



TERM, TKTRN PSPL 60HZ (TA) 



REL 



08-^18-76 



12-15-77 



PART NIMMMR 



ECO. NO. OUT 



051 01 
059 
06C 
061 



062 
063 
06^ 
06S 
06e 
061 

o6e 



01 
02 
02 
02 
Ui 
02 
01 
01 



61407421! 9 
995580ie| i 
6629950(i ( 
66299263| S 
5 1 00406 3{ 7 

519170541 i 

I 

5191705 ij € 

51917054 e 

5191705^ <( 

16042739 « 

1604i!74ll 2 



REF 



REF 
REP 



051. 



POWtH SUPPLY A&SY 
TAPE, COPPER FOIL W 1,00 
SPL OISPLAY TEHMINAl. 
OENEALCOy 

AOHESIV|, SEALANT SIL RUBBER 

maqnet Bar 

.^A8NtT BAR 
>1A0NET BAR 
ivlAQNET BAR 

QEOM DIST CORRtCTIpN 

NINQ MAQNET ADJUSTMENT SPEt 

uOSi TOTAL LiNtS 



11774 



1201C 
1201C 
1201C 
1201G 
I201C 
1201C 
1201C 



7711 
7717 
7717 
7717 
7717 
7717 
7717 



• 7-14 



62953000 D 




62953000 B 



7-15 



ASSEMBLY PARTS LIST 



MINT DATE 




FILE CHANCE NO. 




1 


001173*A 



AStiMILY NUMMK 



ECO. NO. OUT S/N WK IN WK OUT 



001 
002 
003 
004 
009 
006 



007 01 



OOB 
009 
010 
Oil 



012 01 

013 01 



014 
015 
016 
017 
018 
Olf 
0?0 



714551001 
714550001 
518997031 
5i907705j 
5i899^00| 
36158909! 
5i809e2l| 
245650031 
150105001 
3605342^ 
1012510^ 
10126403! 
I01271l3i 
1012640l| 
10125105| 
l6l27ni| 
51908602! 
245637041 
360858001 
614075411 
94277409^ 



1 

3 



167 



PL*7E» AC ENTPY 6oHZ !C»8) 
CoVfP AC ENTRV 
FILtFPt pri 5« 115^278V SLO 
CB fpf^ COIL 275V 3,5»MP 
coto; 3 WtPf P*m UL 9fT epA 
8liSHfl^«» StPATN^-REL BiK NYL 
CMAn", PUiBCP 1/32 SLT EXTR U 
CLAMP. 5/160IA CABLE tLK MYLO 

ID plate; cabtnet small vinyl 

standoff; hex CFS 6-31X3.000 
NUT HEX HCH 10-32 STL CP OP Z 
WSHP NO. 10 EXT TOOTH LK TYP A 
MSCR PAN PHL 6-32X3/8 (TYP I) 
WSHR NO. 6 EXf TOOTH LK tYP A 
NUT HEX MCH 6-^2 STL CP OR ZP 
MSCR PAN PHL 6-32X1/4 (TYP I) 
THM$; Disc 2.^ OHM lOP ■T4M« 
INS SLVN6 Hi TEMP 18AW« 
LU8 TERMINAL STRIP 
W/L iC ENTRY PANEL 60HZ 
STRAP CABLE TTE TYPF ft 



11658 



ASSEMBLY PARTS LIST 



FRINT DATE 


fAGE 


FILE CHANCE NO. 


10-18-76 


2 


001173AA 



AISIMUY NUMUK CD HV. 



LANCL 

U/M 



ASS Y UC-ENtRY) 6 0 MZ 



0A>28ft78 



LlAt, 



ECO. NO. OUT 



922 01 



023 

•24 

825 

826 
026 

027 

028 

029 

030 

031 

032 

033 

034 



035 01 

036 ii 



037 



01 



101261031 

519059041 

51905902] 

S1986«00| 

6n 211 Of I 
621211091 



51797236] 
934634441 
934642221 
93464444| 
93463555: 
2452861 
5l7972l7j 
l6l25605j 
5i906eei| 
5i9062el| 
621211081 5 



WSHP NO. 6 INTL TOOTH LOCK STL 

CONN RECPT 9 CONTACTS 

CONN rECPT 4 CONTACTS 

CONTACT* SKT 20-148A STRIP T 

TERM RECf FSfN 16.14 AWfj BLU 
TERM RECP F8TN 16-14 A WW BLU 

LU8, CRMP R TFRM 16-148A lOSS 

WIR TbBA STRO YEL 300V IJL PVC 

HIR T68A STRO RED 300V UL PVC 

WIR 168A STRO YEL 300V UL PVC 

WIR T88A STRO 8RN 300V UL PVC 

TBB; INSUL NO. 6 BLK UL PVC 

LUe; CRMP R TFRM ♦22-18AA ItS 

WSHR NO. 6 TYP A PL'AIN STL CP 

CONN PLUQ 3 PIN 

CONTACT* SKT 20-148A ITRlP T 

TERM RECP FSTN 18-22 AWR RED 

0038 TOTAL LINES 



n6B8A 



il6B8A 



7634 



7634 



11 658 A 



7636 
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7-18 



R Trautman 



L Ra.jewsky 



CODE IDENT 



TITLE 

SPL TICKETRON 


PREFIX 

SPL 


DOCUMENT NO. 


REV 

P 


FIRST USED ON. ,■ 1 '-'y : ^' ■ ' 

CGIp17A 




SHEET . 1 of 3 



■5HEET :REVI^lbN STATUS ' . : 


■ REVISION RECORD .• 


































3 


2 


1) 


REV 


ECQ 


DESCRIPTION 


DRFT 


DATE 


APP 
































N 


J 


N 


N 




Retyped page It delet 
pages 4 thru 7 per EC 


RJH 




0"' 
































N 


P 


P 


P 


12510 


F/N 9 WAS 904-604-00 







































































































































































































































































































































































































































































































1. Equipment Configurator iSbBDEDD 

2. Top Level Assembly lSb>3D3DD' 



, DETACHED LISTS . 



CONTROL DATA 




CODE IDENT 


SHEET 


3 




SPL 


DOCUMENT NO. 

b(a5'=ifi7SD 


REV. 

P 


FIND 


part' 


' QUANTITY REQUIRED ' 


UNIT 
OF 




'nom 


ENCLATU 


RE 


SPECIFICAT 


ONS, 


NO. 


IDENTIFIEATION 






















MEAS 




OR DESCRIPTION 


NOTES, OR MATERIAL 


1 


WMMS7e4 


1' 
























P.C Assy SCUD 




Disp/Kybd 


if'; 


5 ■ 


SD3'=l3bDD 


2 
























P,.C ■ . Assy MBBD 


,S.y. Reg 


3 


9044575 4 


1 
























P.C. Assy MA(3D 


-1 


Processor 


M 


^DM2SSDD 


1 
























..P,C • Assy. SARD 


-D 


Stic 


S 


=lD3^1bDj 


2 
























P.C . .Assy 4ASD 


RAH.. 




'^DMtDS22 


1 
























P...C. Assy 5DCD 


-D 


Capacitor Bd 


7 


RDMlSlDD 


1 
























P.C. Assy MCt3D 


A^ync IF-2 


a 


snDa=]D2 


1 
























Sonalert 






90445824 


1 
























pVc. Assy SCYD- 


1 ■ 


Power Sgpply 


ID 


t3mD7M2T 


1 
























Xfmr Assy 12D/2DV 




11 
































12 


TDM4S717 


1 
























P.C Assy S B VD-1 


Non-Composite 


13 


1S13DSP4 


2 
























Regulator ■ 


T+1SV> 




m 


bmD7mT 


1 
























Choke Assy 




IS 


i:.mQ7mfl 


1 
























Yoksn - 


Assy 






lb 


SnD73D3 


1 
























CRT 12 "inch Phosphor LR/ 


PM - ■ 


17 


tl37S2DD 


1 
























Cable Assy -- Intensity 


Potentiometer/ ■ 
Cable Assv 


la 


S1RD77D5 


1 
























CB Magnetic 






i-^i 


smsioi 


1 
























K n o b T PI a i n 




2D 


SiafibtDD 


1 
























F an 
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CONTROL DAIA 



CQDE IDENT 

is=iaD 



S PI- 



DOCUMENT NO. 



FIND 
NO. 


PART 
IDENTIFICATION 


QUANTITY REQUI 


RED 


'^OF^ 
MEAS 




NOMENCLATURE 
op DESCRIPTION: 


SPECIFICATIONS, 
NpTES, OR MATERIAL 






















SI 




1 
























Line Filter 




E5 


■=]0q3'=l'=i0D 


1 
























p.r. A=,.^y qrvD-n- 




53 


bl^D7^5l 


1 
























Power Supply Asgy 


■ ' ■ — — 


2M 


714'=]13DD 


1 
























Govern Panel flaint. 




25 


Sl7773m 


























Suppprtn Circuit Board 


^ ^ ^ 


at 


bmD7t,'=]S 


1 
























High Voltage Transforms 


r As^y 


57 


TSt.flt>7DS 


1 
























Cap. 3 mfd bbD VAC 




5fl 


SlSfiS7Dl 


1 
























— — • — -] ^— ' : 

Rectifier Bridge 




5T 


SlDDMDb3 


AR 
























Adhesive/Sealant Silicc 


ne Rubber 


3Q 


Sni7DSl 


AR 
























Magnet Bar - 5-0 Gauss- 


Yel 


31 


Sni7DS5 


AR 
























. Hagnet Bar - 3.0 Gau^s- 


silver 


35 


Sl'=il7DS3 


AR 
























Magnet Bar - M.D Gauss- 


red 


33 


■ Sni7DSH 


AR 
























Magnet 5ar - S'7 G^uss- 


green 
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# 7-20 




SPL TICKETRON- 



FIRST USED ON 



SHEET REVISION STATUS " 

































■3 


E 


■1 






: DESCRIPTION 


OR FT - 


DATE 


APP 










































: RELEASED CLASS C ■ 




7- 7A 


/^■^ 
































01 




31 


oi 


cso<i- 


DeCETED F/N 21-^111 






































A 


A 


A 


A 










































A 


B 


6 


B 


il&lQ 






/^^ 
































A 


C 


C 




CD llt^Z 


cwg: F/Aj. 5 . 








































C 














































£) 


£ 




e 
































































































// 






















































































M 


J 


J 


J 


125)0 


F/N 9 WAS 9046OHOO 


RJH 



































































































































































PREFIX 
SPL 



DOCUMENT NO. 



REV 



REVISION RECORD 



,, 1 . Equipment , Configurator ISbBDhH.. 
5. 'Top Level Assembly ISbBOblS 



DETACHED LISTS 



CODE IDENT 



DOCUMENT NO. 



REV. 

J 



FIND 
NO. 


PART 
IDENTIFICATION 


QUANTITY REQUI 


RED 




UNIT 
OF 
MEAS 




NOMENCLATURE 
OR DESCRIPTION 


SPECIFICATIONS, 
NOTES, OR MATERIAL 






















1 


90445764 


1 
























P.C. Assy SCUD-4 


Disp/Kybd If 






1 
























P-C Assy MBBD 


SV Reg 


3 


904457S4 


1 
























P.C Assy MAt3D - i 


Processor 


M 


^□MESSOD 


1 
























P.C. Assy 5ARD-D 


Stic 


S 


■=151361.705 


1 
























Cap 3 uf bbO VAC 






■^0m=05EE 


1 
























P-C- Assy 5DCD-0 


Capacitor Bd 


7 


^OMIBIOO 


1 
























P,C. Assy MCdJD 


Async IF-E 


fl 


si-^ioa^Ds 


1 
























Sonalert 






90445824 


1 
























P.C . Assy SCYD- | 


Power Supply 


ID 


bm07MET 


1 
























Xfmr. Assy ISO/EOV 




11 
































IE 


T0MMS717 


1 
























P.C Assy 5BVD-1 


N on-Compos ite 


13 


15130S0M 


E 
























Regulator -f + lSVl 




m 


bmo7Mn 


1 
























Choke Assy 




IS 


bmo7mfl 


1 
























.Yoke T Assy 




lb 


5n07303 


1 
























CRT IE inch Phosphor bR 


\ PM 


17 


bl37SE0D 


1 
























Cable Assy - Intensity 


Potentiometer/ 
Cable Assy 


Ifl 


51^07705 


1 
























CB flagnetic 




l'=1 


snisioi 


1 
























Knob-i Plain 




ED 


SlftflbbOD 


1 
























Fan 
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CONTROL DATA 



CODE IDENT 



DOCUMENT NO. 



REV. 



FIND 


PART 
IDENTIFICATION 


QUANTITY REQUIRED 


UNIT 
OF 




NOMENCLATURE 


SPECIFICATIONS, 
NOTES OR MATERIAL 






















21 


sia^^VDS 


1 
























Line Filter 






^0M3'=i^0Q 


1 
























P.C. Assy SCXD-D 


riaint Panel 


53 


bm07M2l 


1 
























Power Supply Assy 




BM 


TlM^lSDO 


1 
























Cover Pan^l Haint. 




2S 


SlSfiS7Ql 


1 
























Rectifier Bridge 




2b 


blMOVb^S 


1 
























High Voltage Transformf 


ir Assy 


S7 


5lQDMDb3 


AR 
























Adhesive/ Sealant 
Silicone Rubber 




aa 
































2"=! 


SniTDSl 


AR 
























A A E.D A 


YEL 


3D 


.5ni7DS2 


AR 
























A A 3.0 A 


SILVER 


31 


Sni?DS3 


AR 
























A A q.D A 


RED 


32 


SniTOSM 


AR 
























A A S.7 A 


GREEN 


33 


Sl7773m 


M 
























SUPPORT CIRCUIT BOARD 
> 
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l. ONiROl DAIA 






CODE IDENT 

is'=i2a 


SHEET 3 


SPL 


DOCUMENT NO. 

bb2T^5DD 


REV. 


FIND 
NO. 


PART 






QUANTITY REQUIRED 


^OF^ 
MEAS 




NOM 


ENCLATURE 


SPECIFICAT 


ONS, 


IDENTIFICATION 






















OR DESCRIPTION 


NOTES, OR MATERIAL 


51 


SlfiTT703 


1 
























Line Filter 




22 




1 
























P,C. Assy SCXD-D 


Maint Panel 


23 


tll^p7^2l 


1 
























Power Supply Assy 




2^ 


7m^l300 


1 
























Cover Panel Maint. 




25 


SlSflS7Dl 


1 
























Rectifier Bridge 




2b 


^1140713^5 


1 
























High Voltage Transf'ormc 


rj^ssy ^ ^ 


27 


aiaaHQbs 


AR 
























Adhesive/ Sealant 
S i 1 icqne Rybber 




2fl 


































sni7osi 


AR 
























A A 2 » □ A 


YEL 




Sni7DS2 


AR 
























A A 3 . □ A 


SILVER 


31 


Sni7DS3 


AR 
























A A 4 . 0 A 


RED 


32 


Sni7QSH 


AR 
























A A S.7 A 


GREEN 


33 


51777314 


^ 
























SUPPORT CIRCUIT BOARD 
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WIRE LISTS 8 



Wire lisf informal-ion applicable to the display terminal is contained in section 5, 
Diagrams, of this manual in the form of module interconnection diagrams. 
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INTERFACE CONNECTOR PIN ASSIGNMENTS A 



This appendix contains the pin assignments of the display terminal connectors that 
are used to make external interface connections. This information is provided as 
follows: 

• Table A-1 lists the pin assignments of the keyboard module connector 
located at the bottom right front of the display terminal. 

• Table A-2 lists the pin assignments of the external modem connector 
on the connector panel located at the rear of the display terminal. 

• Table A-3 lists the pin assignments of the printer or ticket printer con- 
troller connector on the connector panel. 

• Table A-4 lists the assignments of the terminal block on the connector 
panel for connection of the telephone line when an internal modem 

is used. 
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A-1 



TABLE A-1 . KEYBOARD CONNECTOR SIGNAL PIN ASSIGNMENTS 



r 1 IN rNU/ViDtK 


SIGNAL NAME 


SIGNAL DIRECTION 


1 


Not Assigned 




2 


Keyboard Data 2^ 


Input 


3 




2* 


Input 


4 




25 


Input 


5 






Input 


6 






Input 


7 




22 


Input 


8 




/ 2^ 


Input 


9 


ixeyDoora uata jl 


Input 


10 


Kevboard Sfrob^ 


Input 


n 


x^rurus M 


Input 


12 


Status B 


Input 


13 


Not Assigned 


— 


14 


Not Assigned 


— 


15 


Signal Ground 


Not Applicable 


16 


Signal Ground 


Not Applicable 


17 


Signal Ground 


Not Applicable 


18 


Signal Ground 


Not Applicable 


19 


Keylock In 


Not Applicable 


20 


Frame Ground 


Not Applicable 


21 


Keylock Out 


Not Applicable 


22 


Not Assigned 




23 


+5-V dc 


Output 


24 


Ground 


Not Applicable 


25 


»12-Vdc 


Output 



A-2 
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TABLE A-2. MODEM CONNECTOR SIGNAL PIN ASSIGNMENTS 



PIN NUMBER 


SIGNAL NAME 


SIGNAL DIRECTION 


1 


Frame Ground 


1 Nwi /^pui i v^UU 16 


2 


Transmi f Da fa 




3 


Receive Data 


1 n pu t 


4 


Request to Send 


OutDut 


5 


Clear to Send 


I n ni 1 f 

I I ipu 1 


6 


Data Set Readv 


1 nput 


7 


Signal Ground 


1 NVJi /nppiiUUUie 


8 


Carrier On 


I nr\i li* 

I I ipu 1 


9 


Not Assigned 




10 


Not Assigned 




11 


Not Assigned 




12 


Secondary Carrier On 


I n m 1 f 

I I i pu 1 


13 


Not Assigned 




14 


Not Assigned 




15 


Not Assigned 




16 


Not Assigned 




17 


Not Assigned 




18 


Not Assigned 




19 


Secondary Request to Send 


V— ' u 1 pu 1 


20 


Data Terminal Rpadv 


Oi ifni if 

v-/urpur 


21 


Not Assianed 




22 


Ring Indicator 


Input 


23 


Not Assigned 




24 


Not Assigned 




25 


Not Assigned 
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TABLE A-3. PRI NTER CONNECTOR SIGNAL PIN ASSI GNMENTS 



PIN NUMBER 


SIGNAL NAME 


SIGNAL DIREGTION 


1 


rrame O round 


Not Applicable 


O 
I 


Transmit- Data 


Output 


o 


Receive Daia 


Input 


A 
4 


Request to Send 


Output 




Clear to bend 


Input 


6 


Data Set Ready 


Input 


7 


bignal Ground 


Not Applicable 


Q 
O 


Carrier On 


Input 


9 


Not Assigned 




1 U 


Not Assigned 




1 1 


Not Assigned 




1 o 

1 z 


Secondary Carrier On 


Input 


1 Q 


Not Assigned 




1 yf 
14 


Not Assigned 




1 R 


iNot Assigned 




lA 
1 O 


INot Assigned 




1 7 


Not Assigned 




1 O 


Keylock In 


Not Applicable 


lO 


Secondary Request to Send 


Output 


20 


Data lerminal Ready 


Output 


z 1 


K. 1 J. A • 1 

Not Assigned 




22 


Ring Indicator 


Input 


23 


Not Assigned 




24 


Not Assigned 




25 


Keylock Out 


Not Applicable 
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TABLE A-4. TELEPHONE-LINE TERMINAL BLOCK ASSIGNMENTS 



TERMINAL 


TELEPHONE SIGNAL NAME AND DIRECTION 


Kll IKARPP 
INU/VVbtK 


2-WlRE HALF-DUPLEX 


4-WIRE FULL-DUPLEX 


1 


Not Used 


Data Ring Receive (DRR) — 
Input 


2 


Not Used 


Frame Ground 


3 


Not Used 


Data Tip Receive (DTR) — 
Input 


4 


Data Ring Transmit/Receive 
(DTR/DRR) 


Data Ring Transmit (DRT) — 
Output 


5 


Frame Ground* 


Frame Ground 


6 


Data Tip Transmit/Receive 
(DTT/DTR) 


Data Tip Transmit (DTT) - 
Output 


*This is not- to be mistaken for the Signal Ground (SG) interface 
connection used between modem module part number 51912400 
and a Bell System CBS Data Coupler (see interface diagram of 
modem module 51912400 in section A, Theory of Operation). 
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DISPLAY CHARACTER REPERTOIRE 



B 



This appendix contains informafion on the display character repertoire for the display 
terminal. The display character repertoire consists of 96 standard ASCII alphanumeric 
characters and punctuation marks including a space and 16 special characters. The 
repertoire and its code set are shown in table B-1 . The code set shown in the table 
is in binary. Shown in figures B-1 and B-2 ore the dot matrix patterns of the reper- 
toire with figure B-1 showing the patterns for the 80 character display format and 
figure B-2 showing the patterns for the 40 character display format. Note that in 
the 80 character format, the symbol generation circuitry of the display terminal 
employs a 7- by 9-dot matrix, and in the 40 character format, it employs a 14- by 
18-dot matrix. The codes of the repertoire code set that appear on the two figures 
are in hexadecimal. 
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TABLE B-1 . DISPLAYABLE CODES 



BIT 


s 






0 

0 

0 


0 

0 

1 


0 

T 

0 


0 

1 

I 


1 

0 

0 


1 

0 

1 


1 

1 

0 


1 

1 

1 




i' 


♦ 






0 


1 


2 


3 


4 


5 


6 


7 


0 


0 


0 


0 


0 


NUL 




SP 


0 


@ 


P 




P 


0 


0 


0 


1 


1 


SOH 




r 


1 


A 


0 


a 


q 


0 


0 


1 


0 


2 


STX 




II 


2 


B 


R 


b 


r 


0 


0 


1 


1 


3 


ETX 






3 


C 


S 


G 


s 


0 


1 


0 


0 


4 


EOT 






^ 


D 


T 


d 


t 


0 


1 


0 


1 


5 


EHQ 




■/. 


s 


E 


U 


e 


u 


0 


1 


1 


0 


6 


ACK 




8, 




F 


V 


f 


V 


0 


1 


1 


1 


7 


BEL 






7 


G 


y 


g 


w 




0 


0 


0 


8 


BS 




( 


a 


H 


X 


h 


X 




0 


0 


1 


9 


HT 




) 




I 


Y 


i 


y 




0 


1 


0 




Lf 






• 


J 


z 


j 


z 




0 


1 


1 


n{B> 


VT 




+ 




K 


[ 


k 


{ 




1 


0 


0 


12{C> 


FF 




1 


< 


L 


\ 


1 


I 
1 




1 


0 


1 


13€1» 


CR 








(1 


] 


m 


> 




1 


1 


0 


14{E> 


SO 




m 


> 


N 


A 


n 






1 


1 


1 


15{F> 


SI 




/ 




0 




0 


DEL 



01692 



B-2 
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i 






m 



I 




CODE 33 







m 



mm mm 



■41 J 

e+Sal 





■ ■■■ ■ 



Li 1 I 















CODE DO CODE 01 CODE DE CODE 03 CODE DM CODE OS CODE Db 



■■SiiSl 



CODE 07 CODE Ofl CODE CODE DA CODE DB CODE DC CODE QD 
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TICKETRON DIAGNOSTICS AND AUTOLOAD C 



This appendix contains a description of the diagnostic-autoload sequence of the 
firmware program that is employed in the Ticketron application of the display 
terminal. Included as part of the description is the effect and characteristics that 
each section of the program introduces to the display terminal as they are executed. 
The execution of the diagnostic-autoload sequence occurs during display terminal 
intialization following a power-on master clear or a manual reset; or during manual 
intervention when the maintenance panel switches are used to reinstate a selected 
section of the diagnostic program or to cause the autoload program to reload a 
page of the applications program. 



QUICKLOOK DIAGNOSTIC 



A quicklook diagnostic is provided that does a short self-diagnostic of the display 
terminal hardware before loading the applications program. This diagnostic and 
autoload program is resident in nonvolatile ROM. It is entered in power on and 
manual reset situations. 

The quicklook diagnostic has the following test sections: 



• 


Test 001 — 


ROM checksum test 


• 


Test 002 — 


RAM memory test 


• 


Test 003 — 


Command test 


• 


Test 004 — 


Async comm channel test 


• 


Test 005 — 


Display test 


• 


Test 006 — 


Keyboard test 


• 


Test 007 — 


Ticket printer test 


• 


Test 010 — 


Matrix printer test 



These tests may be selectively executed through use of the maintenance panel 
switches. Refer to procedure CRTl, Executing Quicklook Diagnostic in section 6, 
for applicable switch settings. 
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During normal operation, all maintenance panel switches are in the logical 0 
position (switches 0 through 7 placed to the left). Then upon a power-on appli- 
cation or manual reset, the quick look-auto load program is executed in the 
following sequence: 

1) The program automatically sequences through quicklook tests 001 
through 005. 

2) After finishing quicklook test 005, the autoload program is automatically 
initiated. 

3) The autoload program initially requests and loads the load page of the 
applications program. 

4) Then, using the load page as a table, the autoload program requests 
and loads all pages of program 1 . 

5) When program ] has been loaded, the autoload jumps to the start of 
program 1 for execution. 



QUICKLOOK TEST DESCRIPTIONS 

Quicklook tests are desc ribed in following paragraphs. 

Test 001 

This is the ROM checksum test. It checks that the ROM program (quicklook and 
autoload) in the terminal is correct. When the test starts, TOO! is displayed in the 
upper- 1 eft corner of the crt (termed a microdisplay) and the bit pattern 0000 0001 
appears in the upper row of LEDs on the maintenance panel. Test 001 requires less 
than a second to execute. If the test completes successfully, the quicklook program 
automatically Jumps to test 002. If a ROM checksum error occurs, the microdisplay 
changes to TOOIX, and the test halts. The bit pattern 0000 0001 remains in the 
upper row of LEDs. 

Test 001 will be performed even if the crt itself is not functioning. In this case, 
the bit pattern 0000 0001 in the upper row of LEDs indicates that test 001 is being 
performed. If this bit pattern persists, and is not replaced by the test 002 bit 
pattern within a second, then a test 001 failure has occurred. 

Test 001 is in the nature of a self-check diagnostic, resident in ROM, which checks 
the validity of ROM. It can detect only minor errors in ROM. If there is an 
extensive malfunction of ROM, or if an error occurs in the part of ROM used for 
storage of test 001 , then the indications produced by test 001 will be indeterminate. 
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However, in such a case, it is unlikely that the terminal will complete test 001 
and automatically advance to test 002. The fact that the terminal does not complete 
test 001 and advance to test 002 indicates some sort of malfunction in the terminal. 
Following are possible causes of such a malfunction. 

• Memory error in one or more of the ROM program bytes which comprise 
the test 001 program. 

• Wrong PROM chip or chips installed on the ROM module of the CC617-A 
model or program memory module of the CC617-B model, or PROM chip 
or chips missing all together. 

• Massive failure of ROM, or the ROM module of the CC617-A model is 
not installed in the terminal. 

• Failure in the RAM module at location 04 of the CC617-A model, or 
the RAM module is missing all together. This RAM module in the 
CC617-A model or its corresponding RAM segment of the program memory 
module in the CC617-B model contains page 20. Locations OOOs through 
0778 of this page comprise the stack area used by the processor module 

in the execution of test 001 • 

• Failure of the processor module or the STIC module so that program is 
not executed or not executed correctly. 

• Power supply failure. 
Test 002 

This is the RAM memory test. It tests that the enti re 8K of terminal RAM memory 
is operating correctly. The test wri tes a pattern into RAM memory, and then reads 
this pattern back. When the test starts, T002 is displayed on the crt microdisplay 
and the bit pattern 0000 0010 appears on the top row of LEDs on the maintenance 
panel. 

Test 002 requi res about a second. If the test is completed successfully, the terminal 
sets every RAM location to contain OOOq^ and then automatically jumps to test 003. 
Since the display refresh memory is part of RAM, every location in the display 
refresh memory now contains OOOq. A memory location containing 000 8 is displayed 
on the crt as the character Ny (null); hence at the successful conclusion of test 
002, the crt display will be filled with a pattern of all Ny's when the display is 
turned on by the next text segment (test 003). 

Test 002 erases whatever program previously resided in the RAM of the terminal. 
Test 002 is normally performed prior to loading a RAM program into the terminal; 
hence the erasing of the previous RAM program is not objectionable. 
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During the actual execution of test 002, the crt is turned off . At the conclusion 
of the test, the crt is turned on again. This is done to avoid confusing the operator 
with the peculiar crt display that is created when the random test pattern is loaded 
into RAM. 

If an error is detected while executing test 002, the crt is turned on and the display 
T002X appears in the microdisplay. The diagnostic stops and the bit pattern 
0000 0010 remains in the upper row of LEDs. The remainder of the crt display will 
contain whatever pattern resulted from loading the random test pattern into RAM. 

Test 002 will be performed even if the crt is not functioning. In this case, the bit 
pattern 0000 0010 in the upper row of LEDs indicates that test 002 is being per- 
formed. If this pattern persists, and is not replaced by the test 003 bit pattern 
within a second, then a test 002 failure has occurred. 

If test 001 (ROM checksum test) has executed successfully, then a test 002 failure 
may be due to one of the following: 

• On the CC617-A model — malfunction of a single memory chip on 
either RAM module or falfunction of the entire module at location 05. 
On the CC617~B model — malfunction of the RAM of the program 
memory module at location 03. 

• On the CC617-A model — RAM module at location 05 not installed 
in the terminal. 



Test 003 

This is the command test. It is designed to execute most of the instruction set of 
the processor module. Improper execution of an instruction or failure to execute 
an instruction are detected as errors. 

When the test starts, T003 is displayed in the microdisplay of the crt and the bit 
pattern 0000 001 1 appears in the upper row of LEDs on the maintenance panel . If 
test 003 is performed immediately after test 002, the remainder of the crt will be 
filled with the all Nu pattern left over from test 002. This is normal. 

Test 003 requires less than a second. If the test is completed successfully, quick- 
look diagnostic automatically jumps to test 004. If an error is detected, the test 
halts. The display T003 remains on the crt; however, no X is being displayed 
foil owing the T003. The bit pattern 0000 001 1 remains in the upper row of LEDs. 

Test 003 will be performed even if the crt is not functioning. In this case, the bit 
pattern 0000 001 1 in the upper row of LEDs indicates that test 003 is being performed. 
If this bit pattern persists and is not replaced by the test 004 bit pattern within a 
second , then a test 003 failure has occurred. 
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If test 001 and test 002 have executed successfully, then a test 003 failure is most 
likely due to a faulty processor module. 

Test 004 

This is the test of the asynchronous l/F-2 module. Each of the two ports of this 
module are operated in loop-back mode. Port A, the communications port, sends 
and receives characters with 8 data bits; port B, the interface to the TPE (old 
Ticketron electronics) and the matrix printer, sends and receives characters with 
7 data bits. 

When the test starts, T004 is displayed on the crt and the bit pattern 0000 0100 
appears in the upper row of LEDs on the maintenance panel. If test 002 was 
previously performed, the remainder of the crt will be filled with the all Ny 
pattern left over from test 002. This is normal. 

Test 004 requires about a second. If the test is completed successfully, the terminal 
automatically jumps to test 005. If an error is detected, the crt microdisplay 
changes to T004X and the test halts. The bit pattern 0000 0100 remains in the 
upper row of LEDs. 

Test 004 will be performed even if the crt is not functioning. In this case, the 
bit pattern 0000 0100 in the upper row of LEDs indicates that test 004 if being 
performed. If this bit pattern persists, and is not replaced by the test 005 bit 
pattern within about a second, then a test 004 failure has occurred. 

If tests 001 through 003 have executed successfully, then a test 004 failure is 
most likely due to a faulty async l/F-2 module. 

Note that test 004 does not check the operation of the modem. 
Test 005 

This is the crt display test. It is in the nature of a display rather than a test, since 
no automatic error detection occurs. Instead, the operator or serviceman is given 
the opportunity to observe the crt display and the upper row of maintenance panel 
LEDs to quickly determine if these displays are working correctly. 

When the test starts, all eight LEDs which comprise the upper row of maintenance 
panel LEDs are turned on. This not only indicates that test 005 is in progress, but 
also provides a lamp test. The crt is filled with all A's. This pattern remains for 
about a second. Then the crt is filled with all B's, then all C's, then all D's, each 
pattern remaining for about a second before automatically sequencing to the 
autoload. 
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At the conclusion of test 005, the terminal examines maintenance panel switches 
0 through 3. If these are all logical 0 (as they would be in a normal power on 
sequence), then the diagnostic jumps to the autoload program. The upper row of 
maintenance panel LEDs is turned off. The display LOOO (load reference page 0) 
appears in the microdisplay of the crt. The remainder of the crt contains the all 
D's pattern left over from test 005. 

If any of the maintenance panel switches 0 through 3 are a logical 1 , as they 
would be in a selective quicklook test, then the quick look-auto load sequence will 
halt at the end of test 005. The upper row of LEDs will remain on. The crt will 
remain at the all D's pattern. This pattern can be used to perform the crt monitor 
adjustments (focus, linearity, etc.). 

Test 005 will be performed even if the crt is not functioning. In this case, the bit 
pattern of all indicators lit in the upper row of LEDs indicates that test 005 is in 
progress. 

As previously mentioned, if any of the maintenance panel switches 0 through 3 are 
set to a logical 1 , the diagnostic will halt at the end of test 005. To exit from this 
test, set the maintenance panel switches 0 through 7 as desired and toggle the 
maintenance panel RESET switch. The terminal will then perform the action dic- 
tated by the setting of the 0 through 7 maintenance panel switches. 

Test 006 

This is the keyboard test. Upon entry, the crt microdisplay will display A, followed 
by a code which indicates the setting of the Keylock switch on the keyboard. These 
codes are: 

# A 000 — Keylock switch at OFF 
0 A 001 — Keylock switch at ON 

• A 003 — Keylock switch at MOT 

Then, each time a keyboard key is pressed, the crt microdisplay will display K 
followed by the octal code produced by the key (refer to figure C-1). If the 
position of the Keylock switch is changed, the crt will display A followed by the 
code indicating the new setting of the Keylock switch. 

To exit from test 006, set the maintenance panel switches 0 through 7 as desired 
and toggle the maintenance panel RESET switch. 
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Test 007 



This is the ticket printer test. Upon entry, the crt microdisplay will display T007. 
Then, each time a key is pressed on the keyboard, the ticket printer will produce 
a test ticket as shown in figure C-2. 



CC 



eABCDEFGHI JK LHNOPQRSTUVH XY 2234 56 78 9 $ . / 

DATE/EVENT CODE 

S HlABCDEFGHI JKLNN0PQRSTUVHXYZ2 34 S6 7 8 9 $ 

o 
uy 



\%%% 



iABCDEFGHIJKLHN0PQRSTUVHXYZ23l56 78 9$ 

R 

I iABCDE F6 H UK LHNOPQRSTUVUXY 22 34 56 78 9$ 
I Oi A B C D E Ifi H IJ K L H N 0 P Q R S T U V N X Y §2 3| 5 6 7 8 9 $ 
^ fflClllFGHIJKLHNOPQRSTUVHXY 22 34 56 7 8 9 $ 
S 'h; A1 tti} 6 H IJ K L H N 0 P Q R S T U V H X Y 2 2 39 5 6 7 8 9 $ 



mm 



01 



Figure C-2. Test Ticket 



NOTE 

Upon entry to this test, it may be necessary to 
press a key twice to produce the first test ticket. 
After that, a key need be pressed only once to 
produce a test ticket. 



If the ticket printer is in a not ready condition when entering test 007, then the 
crt wi 1 1 display T007NR. A not ready condition may be produced by one of the 
following: 

• TPE (old Ticketron electronics) not turned on. Turn the Keylock switch 
on the keyboard to ON or MOT. Make sure the TPE is plugged into an 
electrical outlet. 

• Power switch in the ticket printer is OFF. Turn it to ON. 

• Ticket printer is out of stock. Load new stock. 

• Ticket printer stock is not at head of form. Press the green button to 
advance stock to head of form. 

• One or more printer fuses are bad. Examine and replace bad fuses. 
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When the not ready condition is replaced by a ready condition, the NR portion of 
the crt display will vanish, leaving T007. Test tickets can then be produced. 

NOTE 

Test 007 examines for a new ready condition only 
at the s to rt of the test. Thus, if test 007 is 
started with the printer ready, and the printer 
subsequently goes not ready during the progress 
of test 007, this fact will not be indicated. If 
the printer refuses to print, and the serviceman 
suspects that the printer has gone not ready, he 
can toggle the maintenance panel RESET switch 
without changing the settings of the maintenance 
panel 0 through 7 switches. This will restart 
test 007, and a not ready condition, if present, 
will be indicated by the crt d i s p I ay T007NR. 



To exit from test 007, set the maintenance panel switches 0 through 7 as desired 
and toggle the maintenance panel RESET switch. 

Test 010 

This is the matrix printer test. Upon entry, the crt microdisplay will display TOIO. 
Then, each time a key is pressed on the keyboard, the matrix printer will print a 
line as follows: 

! "**Xit' <)^-^^-./012:W56789s y <n::>?eABCDEF"GHIJKLMNOPQR^^^ 



02183 

If the matrix printer is in a not ready condition when entering test 010, then the 
crt will display T010NR. A not ready condition may be produced by one of the 
following: 

• START switch on the matrix printer is not lit. Press the START switch. 

• Fuse blown in the matrix printer. Examine and replace bad fuses. 

When the not ready condition is replaced by a ready condition, the NR portion of 
the crt display will vanish, leaving TOIO. The matrix printer can then be made to 
print lines of print by pressing a key on the keyboard. 
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NOTE 



Test 010 examines for a not ready condition only 
at the start of the test . Thus, iftestOlOis 
started with the ma t ri x printer ready, and the 
matrix printer subsequently goes not ready during 
the progress of the test, this fact will not be 
indicated. If the serviceman suspects that the 
matrix printer has gone not ready, he can toggle 
the maintenance panel RESET switch without 
changing the settings of the maintenance panel 
0 through 7 switches. This will restart test 010 
and a not re a dy condition, if present, wi 1 1 be 
indicated by the crt display TOIONR. 

To exit from test 010, set the maintenance panel switches 0 through 7 as desired 
and toggle the maintenance panel RESET switch. 

AUTOLOAD 

The terminal must be loaded with an application program in order to perform its 
required functions. The autoload routine is a ROM resident program that is used 
to load the applications program into the RAM memory of the terminal. A selection 
of applications programs is stored in the higher- level processor, and any of these 
applications programs can be loaded into the terminal through the online communi- 
cations system. The autoload program in the terminal controls this loading, and 
also performs the functions of checking the loaded program and jumping to the 
start of the loaded program. The normal loading sequence is as follows: 

1) On power-on or manual reset, the terminal sequences automatically 
through quick look tests 001 through 005. Refer to Quicklook Diagnostic 
paragraphs, this section, for a description of the quicklook tests. 

2) If quicklook tests 001 through 005 are performed successfully, the 
diagnostic Jumps to the autoload program. 

3) The autoload prog ram requests the load page from the higher-level 
processor. This page is always loaded into page 1 of terminal memory. 

Note that the applications programs stored in the higher- level processor 
are divided into pages. The load page contains a page table which 
describes each program page available from the higher- level processor. 

4) First the autoload examines the load page to see if page 2 is also 
defined as a load page. This will occur if the page table is so long 
that it cannot be accommodated on page 1 , but runs over into page 2. 
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5) If the page table In page 1 defines page 2 as also being a load page, 
then the autoload will request this page from the higher-level processor 
and load it into page 2 of terminal memory. 

6) The autoload loads program 1 . It does this by scanning the page table 
and requesting a load of each page which is defined by the page table 
as being part of program 1 . One by one, each page of program 1 is 
requested from the higher-level processor and loaded into the page of 
terminal memory specified by the page table. 

7) When all the pages of program 1 have been loaded, the autoload jumps 
to the start of program 1 . The start of program 1 is location 0008 of the 
starting page of program 1 . The starting page of program 1 is the page 
of program 1 that is listed nearest the start of the page table. 

The preceding sequence of events assumes that the terminal is set up for normal 
operation; such as all the maintenance panel switches (switches 0 through 7 set to 
logical 0 (left). Once the normal loading sequence has concluded, program 1 will 
have been loaded into the terminal, and the autoload program will have jumped to 
the start of program 1 . The temiinal is now executing program 1 . 

The execution of program 1 may, at a certain point, specify a change to another 
program, for example, program 2. This is done by a call to the autoload. The 
autoload first clears the indicators in the page table which define program 1 as the 
resident program. The autoload then loads program 2. It does this by scanning the 
page table and requesting a load of each page which is defined by the page table 
as being part of program 2. Each page is loaded into the page of terminal memory 
specified by the page table. When all the pages of program 2 have been loaded, 
the autoload jumps to the start of program 2. The start of program 2 is location OOOs 
of the page of program 2 which appears earliest in the page table. 

In a similar manner, any applications program may be written so that at a certain 
point (probably immediately after a certain test or a certain keyboard input) a 
change occurs to another applications program. Program 1 is loaded on the initial 
power up. From then on program 1 may, at a certain point, specify a change to 
another program and that program may, at a certain point, specify a change to get 
another program or perhaps a change back to program 1 . 

In addition to specifying program changes, an applications program may request a 
program overlay. The bulk of the program remains resident, but an overlay of one 
or more pages is loaded into the terminal. Such additional pages may overlay or 
replace resident pages of the program, or may be loaded into pages of terminal 
memory not previously in use. The page table specifies the pages which comprise 
the overlay, and specifies where these pages are to be loaded. Overlays are 
defined by program number and overlay number, and each program may have several 
overlays. 
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An overlay is loaded by a call to the autoload. The autoload first scans the page 
table to find the page numbers of all pages which comprise the overlay. If 
indicators are set showing any of these pages to be part of the resident program, 
the indicators are cleared. Then the pages of the overlay are loaded. In the 
process of loading the overlay, some of the pages of the original program may be 
overlayed (such as, replaced) by pages of the overlay. When all the pages of the 
overlay have been looded, the autoload returns to the point in the applications 
program that is called the overlay. 

The original program to be loaded is defined as overlay 0. Thus, when program 1 
is first loaded, it is actually program 1, overlay 0 that is loaded. Actual overlays 
for a program start with overlay 1 , overlay 2, etc. 

Once a particular applications program and overlay are resident in the terminal, 
it is verified by continual checksum tests. The checksum testing routine is contained 
in the autoload, but must be called by the applications program at periodic intervals. 
Each time the checksum routine is called, it will checksum another page of resident 
program. If the page has a checksum error, the autoload will reload the page. 
However, if the page in error is a load page rather than a program page, then the 
entire program is in doubt since the checksum for program pages are stored in the 
load page. Hence, if a load page checksum error is detected, the terminal jumps 
to the start of the autoload. Program 1, overlay 0 is loaded, replacing whatever 
program and overlay were resident in the terminal. 

AUTOLOAD INDICATIONS 

During program loading and checksumming, certain indications are provided to the 
operator via the microdisplqy. This is a small white box which appears in the 
upper-left corner of the crt. 

During the loading of a page, the display L appears, followed by q reference 
number of the page being loaded. Thus, LOOO appear? for page reference number 0. 

The page reference number is not the same as the page of terminal rnemory into 
which the page is being loaded. Rather, it is an artlfical number which uniquely 
identifies each of the program pages stored in the higher-level processor. 

If a table describing the program pages stored in the higher-level processor is 
available, then the page reference number can be found for the following: 

m The program and overlay to which the particular page reference number 
belongs. 

• The page of terminal memory into which the page is to be loaded. 
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If a transmission error occurs in the loading of a page, the autoload will request a 
reload of the page. If the page is then loaded correctly, the autoload will go to 
the next task to be performed. If another transmission error occurs, the autoload 
will request a second reload. After the third unsuccessful reload, an X will be 
displayed after the page reference number; for example, L005X for three unsuc- 
cessful reloads of reference number 5. 

Once an X has appeared, the terminal waits for one of the following manual 
Interventions. 

• Toggle the EXECUTE switch on maintenance panel. This will cause the 
autoload to request another reload of the page. As many reloads as 
desired may be requested in this manner, 

• Toggle the RESET switch on maintenance panel, or turn terminal power 
off, then on again. This will cause the terminal to perform quicklook 
tests 001 through 005 and then Jump to the start of autoload. 

After loading a page, the autoload immediately checksums the page, and as pre- 
viously described, the checksum routine in the autoload may be called on a periodic 
basis by the applications program. If the checksum routine detects an error, the 
autoload will determine if the page is a load page. If so, a Jump will be made to 
the start of the autoload program. This will be indicated by the display LOOO on the 
crt (reference number 000, the load page, is always the first reference number to be 
loaded). If the page is not a load page, the autoload will try to reload the page. 

As previously described, in loading or reloading a page, a check is made for trans- 
mission errors. If three reloads occur with transmission errors, an error display will 
appear. 

However, if the page is reloaded without transmission errors, it is again checksummed. 
If the checksum test detects an error, the page is again reloaded. If three reloads 

occur in succession, each followed by a checksum error, then the display C X 

will appear on the crt. For example, if the page reference number in question is 
reference number 5, then the display C005X will appear. The display of C rather 
than L indicates that a checksum error rather than a transmission error has occurred. 

Once an X has appeared, the terminal waits for manual intervention. At this point, 
the operator or serviceman has the same options of manual intervention as in the 
case of an L failure — toggling the EXECUTE switch of another reload, or toggling 
RESET (or turn power off, then on) to return to the start of the quicklook autoload 
sequence. 

The loading of a nonexistent program or overlay may be requested due to a program 

or hardware fault. In such a case, the autoload will halt with the display P X, 

with the display indicating the program and overlay number which was requested. 
The display will show an octal number; convert this to a binary. The ma}or 4 bits 
are the program number and the minor 4 bits are the overlay number requested. 
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LOAD PAGE AND PAGE TABLE 

The load page Is always reference number, and Is always loaded into page 1 of 
terminal memory. 

The load page is composed as follows: 

Locations OOO3 and 001 8 — Version number 
Locations 0028 and 0038 — Terminal status word 
Locations 0048 and 0058 ~ Terminal option word 
Location 0068 — Always 0008 

Location 0078 — Page 1 checksum offset. Transmitted from the 

higher-level processor as 0008/ ^"^'^ location will 
be used as an offset to make the checksum of page 1 
come out correct. 

Locations 0108 and following: The page table, which contains an entry 
for each page of terminal program stored in the 
higher-level processor. Each entry is three bytes 
long: 

First byte Program and overlay number. Program 

number is the ma}or 4 bits and overlay number is 
the minor 4 bits. Program numbers up to and Includ- 
ing 15 and overlay numbers up to and including 15 
are permitted, except that program 15, overlay 
together, which would be all 1 's Is not permitted. 
There is no program 0. If the first byte of the page 
entry is 0008, this Indicates that the page Is a load 
page. 

Second byte — Page number. Page number occupies 
bits 5 through 0. Page numbers up to and including 
378 are permitted. Bit 6 of the second byte Is always 
0- Bit 7 is transmitted from the higher-level proc- 
essor as 0, and will be used as the entry flag. If 
this bit Is set to 1 , It indicates that the page Is part 
of the resident applications program and overlay. 

Third byte — Page checksum. Transmitted from the 
higher-level processor as 0, this byte will be used 
to hold the page checksum If the page Is loaded Into 
the terminal. The character 3778 follows the last 
entry In the page table and indicates the end of the 
table. 
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The sequence of entries in the page table agrees with the page reference numbers 
assigned to program pages. Thus, the first table entry is the entry for reference 
number 0 (the load page), the second table entry is the entry for reference number 
1, and so forth. Since there are 3 bytes per entry, the reference number of on 
entry can be determined by: 

Reference Number = Entry Address - Starting Address of Table 

3 ^ ~ 

The first locations in the load page are used in the following manner. Version 
number (locations 0 and 1) is transmitted back to the higher-level processor in 
every message from the terminal. It is used to assure that the program stored in 
terminal memory is the most recent. Terminal status word (locations 2 and 3) and 
terminal option word (locations 4 and 5) provide information on how the terminal 
is to be employed. This data may be used by the applications program to enable 
or inhibit certain program functions, or to cause the loading of certain overlays or 
a change of applications program. 

VERSION NUMBER 

A given selection of program pages in the higher-level processor is assigned a 
version number. Anytime that a program page is revised, added, or deleted from 
this selection, the version number is incremented. The version number is used to 
ensure that the terminal is always using the latest version of program. 

The version number is transmitted to the terminal in locations 0 and 1 of the load 
page. Thereafter, every terminal message to the higher-level processor will con- 
tain a version field consisting of the following two characters: 

• The version field code, 023 B. 

• The version number, taken from location 1 of page 1 . (This is the minor 
portion of the version number.) 

The higher-level processor compares the version number in the terminal message 
with the current version number. If different, the higher-level processor ignores 
the terminal message and sends a program load command to the terminal. When 
the terminal receives the program load command, it stops what it is doing and goes 
to the start of the autoload. The terminal will request and receive the current 
version of the load page and will then request and receive the current version of 
the program 1 . 

The request for a load of page reference number 0 (the load page) always contains 
a version number of 0. 
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PROGRAM LOADING MESSAGES 

Page request, page load, and load command messages are described in the followi 
paragraphs. 

Page Request Message 

The page request message Is generated by the autoload program In the terminal to 
request a page from the hfgher-level processor as follows: 



Character 1 


Terminal signature 


Character 2 


Length of message text = 004 


Character 3 


Version field code = 023B = $13 


Character 4 


— Version number 


Character 5 


— Page request code == 022B = $12 


Character 6 


— Page reference number 


Character 7 


— Checksum (straight add of characters 2 through 6) 


Character 8 


— Finish code = 017B = $0F 



Page Load Message 

The page load message is sent by the higher-level processor in response to the 
terminals page request message and includes the requested page. The page load 
message is only sent when the page requested by the autoload program is existent. 
Its content is as follows: 

Character 1 — Unit select 

Character 2 ~- Unit select 

Character 3 — Memory select code = 0278 = $17 
Character 4 Open 

Character 5 — 16-byte word; number of bytes in a page minus one 
Character 6 Always 255 
Character 7 — Reference number 
Character 8 — Starting location in page 
Character 9 through N — Data bytes 

Character N+ 1 — Checksum (Checksum: Straight add of characters 

5 through N) 
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Character N+2 — Checksum (Checksum: Straight add of characters 

5 through N) 

Character N+3 — Finish code = 017B = $0F 

Character N+4 — Finish code = 01 7B = $0F 

Load Command Message 

The load command message is sent by the higher-level processor to command the 
autoload program to initiate the loading of an entire new program. This is the 
response the higher-level processor issues when a message from the terminal does 
not contain the current program version number. The content of the load command 
message is as follows: 

Character 1 — Unit select 

Character 2 — Unit select 

Character 3 — Program load select code = 025B = $15 

Character 4 — Finish code = 0178 - $0F 

MANUAL INTERVENTION OF DIAGNOSTIC-AUTOLOAD PROGRAM 

Manual intervention of the diagnostic-autoload program in the display terminal is 
enabled through the use of the switches on the maintenance panel. The operations 
that can be performed by this action are described in the following paragraphs. 

BYPASS QUICKLOOK 

This operation is selected by setting switch 7 to a logical 1 , with switches 0 
through 6 remaining in the normal logical 0 position. Then on a power-on 
master clear or manual reset (maintenance panel RESET switch toggled)^ the quick- 
look tests are bypassed and the program }umps directly to the start of autoload. 

BYPASS QUICKLOOK AND AUTOLOAD 

This operation is selected by setting switches 6 and 7 to a logical 1 , with switches 
0 through 5 remaining in the normal logical 0 position. Then on a power-on master 
clear or manual reset, both the quicklook and autoload are bypassed and the 
program jumps to the start of whatever applications program is resident in the 
terminal. 
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SELECT PORTION OF QUICKLOOK 



To select specific quick look tesfs, switches 0 through 3 are set to correspond with 
an assigned binary code and switches 4 through 7 are left in the normal logical 
0 position. Then with a power-on master clear or manual reset, the program jumps 
directly to the portion of the quicklook that has been selected. Upon performance 
of the selected portion of the quicklook, the program halts and waits until manual 
intervention via the maintenance panel switches exits it from that portion of the 
quicklook. A listing of the mentioned binary codes is contained in procedure CRT 1 , 
Executing Quicklook Diagnostic, section 6. 

PROGRAM PAUSE 

This operation can be used in conjunction with either a bypass quicklook or bypass 
quicklook and autoload operation or it can be used during the normal diagnostic- 
autoload sequence when display terminal initialization is occurring. It is selected 
by switch 5 being set to a logical 1 which causes the program sequence to halt 
before jumping to the start of the applications program. The program sequence 
remains in this pause condition until switch 5 is set back to a logical 0 which then 
allows a jump to the start of the applications program to occur. 
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CONVERSIONS 



D 



Conversion informofion for decimal, binary, ocfal, and hexadecimal numbering 
sysf-em is confained in fable D-1. 



TABLE D-1. CONVERSION TABLE 



DECIMAL 


BINARY 


OCTAL 


HEXADECIMAL 


(Base = 10) 


(Base = 2) 


(Base = 8) 


(Base= 16) 


0 


0 


0 


0 


1 


1 


1 


1 


2 


10 


2 


2 


3 


11 


3 


3 


4 


1 AA 

100 


4 


4 


C 

0 


1 Al 

101 


5 


5 


6 


1 10 




A 
u 


7 


111 


7 


7 


o 

o 


1 AAA 
1000 


1 A 

10 


8 


y 


1 AAl 
1001 


1 1 


9 


10 


1010 


12 


/\ 


n 


1011 


13 


B 


12 


1 100 


14 


C 


13 


1 101 


15 


D 


14 


1 110 


16 


F 


15 


nil 


17 


F 


16 


10000 


20 


10 


17 


10001 


21 


11 


18 


10010 


22 


12 


19 


1001 1 


23 


13 


20 


10100 


24 


14 


21 


10101 


25 


15 


22 


10110 


26 


16 


23 


1 01 1 1 


27 


17 


24 


11000 


30 


18 


25 


11001 


31 


19 


26 


11010 


32 


lA 


27 


11011 


33 


IB 


28 


11100 


34 


IC 


29 


nioi 


35 


ID 


30 


11110 


36 


IE 


31 


mil 


37 


IF 


32 


100000 


40 


20 


33 


100001 


41 


21 


34 


100010 


42 


22 


35 


100011 


43 


23 


36 


100100 


44 


24 
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